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Thank you for purchasing this new transceiver. 
IMPORTANT: 


Please read this instruction manual carefully before placing 
your transceiver in service. 


SAVE THIS INSTRUCTION MANUAL. 


CAUTION: —— $$ 
Long transmission or extended operation in the HI power 
mode might cause the rear of this transceiver to get warm. 
Do not place the transceiver where the heat sink (rear 
panel) might come in contact with plastic or vinyl surfaces. 


The following explicit definitions apply in this manual: 

Note : If disregarded, inconvenience only, no risk of 
equipment damage or personal injury. 

Caution : Equipment damage may occur, but not per- 
sonal injury. 


Illustrations show the TM-721A. 
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1. BEFORE OPERATION 


Safety precautions 


Never remove the case unless instructed to do so in this In- 
struction Manual. If the internal parts are touched acciden- 
tally, a serious electric shock might occur. 


Never touch internal parts. 


If a metal object, such as a hair pin or a needle, comes into 
contact with the power socket on the rear panel, a 
dangerous electric shock may result. Never permit children 
to put anything, especially metal objects, inside this unit. 


The power requirement is 13.8 VDC. 
Never attempt connection to a 24 VDC source. 


DC Power Supply: 
Touching the power plug whats your hands are wet may 
result in a serious electric shock. 


Never touch with wet hands. 


DC Power Supply: 

Never pull, bend or extend the power cord. This could 
damage the power cord, resulting in a broken cord or short- 
Circuit. 


Always grasp the plug. 


Installation notes 


Do not place this unit in a location that is exposed to direct 
sunlight, near a heating appliance, etc. 


See 
BOSS 


- esa 
Do not store or use the unit in a dusty location or in a moist 


atmosphere. Select a location where there is good ventila- 
tion. 


In case of an abnormal odor 


If an abnormal odor or smoke is detected, immediately turn 
the power OFF and pull out the power cord. Contact your 
dealer or nearest Service Station. 


To maintain good ventilation, do not put books or papers on 
the unit. Position the unit at least 10 cm away from the 
walls. 


Choose a location that is relatively free from vibration. 


oe 
\\ 
Cleaning 


Do not use volatile solvents such as alcohol, paint thinner, 
gasoline, benzine, etc. to clean the cabinet. Use a silicone 
cloth or a clean dry cloth. 


Silicone cloth Thinner Benzine 


2. SPECIFICATIONS AND ACCESSORIES 


2-1. SPECIFICATIONS 


Model 
Specifications 
Frequency range 
Mode 


= : 
Antenna ik ables! 
Power requirements 


TM-721A 
Other markets 


TM-721E 
version 


144 to 148 MHz |144 to 148 MHz] 144 to 146 MHz 
438 to 450 MHz |430 to 440 MHz | 430 to 440 MHz 
F3E (FM) 


50 ohms 
13.8 VDC +15% 


U.S.A. version 


@ 

g Ground Negative 

6 € Transmit mode (Max.) 95A 
ec . Fy 
5:q| Receive mode with no O.6A 
Os} signal 


—20°C to +60°C (—4°F to + 140°F) 
150 x 50x 219 mm (5.9”x 2”x 8.6”) 


1.8 kg (3.97 Ibs) 
144 MHz: 45 W, 430/440 MHz: 35 W 
5 W 
Reactance modulation 
Less than —60 dB 
+5 kHz 


Less than 3% (300 to 3000 Hz) 


500 to 600 ohms 
Double conversion superheterodyne 


144 MHz: 16.9 MHz/455 kHz, 
440 MHz: 21.6 MHz/455 kHz 


144 MHz: 10.7 MHz/455 kHz, 
430 MHz: 30.825MHz/455 kHz 


144 MHz: Less than 0.2 nV, 430/440 MHz: Less than 0.16 pV © 


—6 dB: More than 12 kHz, 
—60 dB: Less than 24 kHz 


Better than 60 dB 

Less than 0.09 pV 
More than 2 W across 8 ohms load (5% distortion) 
8 ohms 


Operating temperature 


Dimensions (W x H x D) 
(Projections included) 


Weight 


Modulation 
| Spurious radiation 
Maximum frequency deviation 
Audio distortion (at 60% 
modulation) 

Microphone impedance 
Circuitry 


Transmitter 


U.S.A. version 


Intermediate 
frequency 


Other market 


Sensitivity(12 dB SINAD) 


Receiver 


Selectivity 


Spurious response 
Squeich sensitivity 


External speaker impedance 


Notes: 
1. Circuit and ratings are subject to change without 
notice due to advancement in technology. : 
2. * : Recommended duty cycle: 
1 minute : Transmission, 3 minutes : Reception 


2-2. ACCESSORIES 


Unpack your new transceiver carefully, and confirm that 
the accessories listed below are included in the box. 


MC-48B DTMF Microphone 


(U.S.A, Only) 5.4... eee T91-0359-05....1 ea. 
or 
Dynamic Microphone ................ T91-0365-15....1 ea. 


Microphone Hook (U.S.A. only) ...J20-0319-24....1 ea. 
Self tapping Screw (U.S.A. only) ._N46-3010-46....2 ea. 
Mobile Mounting Kit 

Bracket. iicideeesasiees es coh see J29-0418-03....1 ea. 


SEMS: Screw: aun. -¢0-0 2s, NO9-1530-05....4 ea. 
Self tapping Screw .............56. NO9-0335-05....4 ea. 
Flat Washer .......cs.scscecneesndens dies eek) ie eee 4 ea. 
DC Power Cable)... .../smsiiacn cen E30-2111-05....1 ea. 
Fuse (1OA)) 3 iiisceaetsvantbeenpaeenees FO5-1031-05....1 ea. 
Instruction Manual................066+ B50-8225-00...1 copy 
Warranty Card .....0:.....csscenescecsss+0c0e5 sak 1 ea. 


After unpacking 

Shipping container: 

Save the boxes and packing in the event your unit needs to 
be transported for remote operation, maintenance, or ser- 
vice. 


3. INSTALLATION INSTRUCTIONS 


3-1. INSTALLATION 


Mounting Bracket 

When installing the transceiver in a vehicle consider the 
ease of operation and safety when selecting the location 
for the mounting bracket. 


1. Install the bracket using 
the supplied flat washers Flat 
and self tapping screws (4 _ washer —-® ~_ “jf, SEMS screw 


Self tapping — 4, 
pcs. each). Aopatt 


2. Attach the transceiver 
loosely using the SEMS 
screws (4 pcs.). 


3. The angle of the bracket 
may be adjusted to any of 
9 possible viewing angles. 
Select the desired angle. Fig. 1 
(Fig. 2) 


4. Hold the transceiver in 
place and tighten the 4 
SEMS screws using a 
wrench or screwdriver. 


3-2. CONNECTIONS 
3-2-1. Mobile Installations 


77 < 
he MA 4000 dual band To 144 MHz antenna 
antenna is recommended. § 


To 144 MHz To 430 MHz 


¥ External Speaker | 
W The SP-40 or 
the SP-50B is Le 


Duplexer 


antenna 


Cautions: 


tL 


2. 


Before installing the power cable, be sure to remove the 
negative lead from the battery for safety. 

After installation and wiring, be sure to double check for 
correct installation before reconnecting the negative 
lead to the battery terminal. 


. If the fuse opens, be sure to check that each conductor 


has not been damaged by short-circuiting, etc. 
Then replace with a new fuse of the same rating. 


. After completing the wiring, wrap the fuse holder with 


heat resistant tape to protect against heat and moisture. 


. Do not remove the fuse even if the power cable is too 


long. 


To 430/440 MHz 


A. Battery Connections 

Connect the power cable directly to the battery terminals. 
Use of the cigarette lighter socket can lead to poor connec- 
tion, and result in poor performance. Pay close attention to 
the polarity of the cables when connecting them to the bat- 
tery. 


Make sure the positive (+) and negative (—) lead polarity is correct 
when connecting to the battery. 


Engine compartment ak Passenger compartment 


ee Fuse 


To the 
transceiver 


Fuse 


i 


Select a location where 
the power cable is pro- 
tected from heat, mois- 
Battery ture or abrasion when 4 


securing the cable. ; 
ie Chassis or 
fire wall 


Make sure the cable 
does not directly con- 
tact the edge of the hole 
by using a grommet. 


@ If the wiring hole in the fire wall or chassis is too small, 
disassemble the fuse holder to thread the wire through the hole. 


From passenger 
compartment 


Thread like this 


B. Ignition Noise 

This transceiver has been designed to suppress ignition 
noise; however, if excessive noise is present, it may be 
necessary to use suppressor spark plugs (with resistors). 


3-2-2. Fixed Station 


A regulated DC power supply (13.8 VDC capable of sup- 
plying at least 10 Amperes) is required. The PS-430 and 
the PS-50 are recommended. 

CAUTION: 

1. Never connect the AC power cable to the AC outlet until 
all other connections have been made. 

2. Before connecting and disconnecting the power connec- 
tor, be sure to turn off the POWER switches of both the 
transceiver and the DC power supply. 

3. Observe polarity of the DC power cable. The transceiver 
operates on 13.8 VDC, negative ground. Battery polari- 
ty must be correct. The power cable is color coded: 

Red — + (Positive polarity) 
Black — — (Negative polarity) 


f° To 144 MHz antenna 


SP-430 


To 430/440 MHz antenna 


3-2-3. Antenna 


The type of antenna that is used will greatly affect the per- 
formance of the transceiver. Use a properly adjusted anten- 
na, of good quality, to enable your transceiver to perform at 
its best. The antenna input impedance is 50 ohms. Use 
50-ohm coaxial cable such as RG-8U or 8D-2V for this 
connection. If the antenna is far from the transceiver the 
use of low loss coaxial cable, such as RG-8U is recom- 
mended. Match the impedance of the coaxial cable and 
that of the antenna so that the SWR is less than 1.5 to 1. 
The protection circuit in the transceiver will activate if the 
SWR is particularly poor (greater than 3 to 1). 

High SWR values will cause the transmitter output to drop, 
and may lead to TVI or BCI reports. 


ty LR ee SES Sek es ss es oe 
For protection against fire, electric shock, personal injury, 
or damage to the radio, use a lightning arrester in your 
antenna lines. 


4. 


OPERATION 


4-1. OPERATING CONTROLS 


4-1-1. Front Panel 


® 


@ 
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Main Tuning control 
This control is used to select the desired transmit/ 
receive frequency, Memory Channel, Frequency Step, 
Tone Frequency, and Scan direction of the MAIN fre- 
quency band. 
CALL key (TM-721A) 
The CALL key selects the CALL channel of the MAIN 
frequency band. The frequency has been factory-set 
as follows, but may be reset to any desired frequency. 
(See CALL Channel P25.) 

U.S.A. version ; 440.000/144.000 

Other market ; 430.000/144.000 


TONE key (TM-721E) 

European version: This key is used to transmit a Tone 
signal. When the key is depressed the repeater con- 
trol signal of 1750 Hz is activated. 

U.K. version: This key is used to activate the 
1750 Hz tone burst. 

VFO key 

This key is used to return to VFO operation after 


operating in the MR (Memory Recall), or CALL Channel 
mode (TM-721A only). 

The MAIN tuning control will increase frequency in the 
selected step size, the tone frequency (TM-721A 
only), and/or the frequency step. 

MR/M key 

This key is used to select Memory Recall operation 
after operating in the VFO or CALL channel mode. The 
MAIN Tuning control may be used to select the desired 
memory channel in this mode. 

VOL control/Power switch 
The volume control and power switch are combined. 
Rotating the control clockwise will turn ON the 
transceiver. 

Advancing the control further clockwise will increase 
the total volume of two bands. The BALANCE control 
proportions the volume among the two bands. 

MAIN SQL control 

This control is used to select the desired SOL threshold 
level of the MAIN frequency band. 


(7) Microphone connector 
Plug the standard or optional microphone into this jack. 


GND (PTT) 


———(Q)GND (Microphone) 


@)RX Audio output 
(Approx. 150 mV/600 0) 


~~ (5) 8 V/Max. 15 mA 


(4) Microphone audio 
@) PTT (STBY) switch 


@ DOWN — 


Front view 

MHz key 
This key is used to change frequency in 1 MHz steps 
during VFO operations. 
Pressing and holding the key will continuously change 
the frequency in 1 MHz steps. 

() Sub Tuning control 
This control is used to select the desired receive fre- 
quency and Memory channel of the SUB band. 

LOCK switch 
This key will deactivate all functions except the PTT 
switch. 

(1) BALANCE control 
This control proportions the total audio volume among 
the two bands. 


MAIN position : Audio only from the MAIN band 
Center position : Equal audio from both bands 
SUB position : Audio only from the SUB band 


(2 SUB SQL control 
This control is used to select the desired SOL threshold 
level of the SUB band. 
(3) LOW key 
This key is used to select the transmit output power 
level as follows: 
HI (no indicator) : 144 MHz:45 W/430 MHz:35 W 
LOW >: 5W 


CALL 144/4404Hz FM DUAL BANDER TH-721 VOL a 
| Gem SCAN - Tt + REV cTcss me F 
“|/fooodd Goa ; 
seg soaggos 
Co | eG sittgee— sgepemt | 
BUSY LOW AL ABC MUTE 
x= ae See |// 
fal ©), 2.35500 craak:: 
Imi SUB : — 
A-Bace DUAL BAND 


Oo @G@ @® 


DIM key 

This key is used to select either high or low intensity of 
both the LCD display and control's illuminations. 

For the key to function, it must be pressed within 5 
seconds after pressing the F key. 

A.B.C. (Automatic Band Change) 

When this key is pressed, the contents of the SUB 
band will be transfered to the MAIN band whenever a 
signal is received at the SUB band antenna, which is 
strong enough to open the squelch. The contents of 
the MAIN band are transfered to the SUB band at the 
same time. 

DUAL band 

This key is used to turn the SUB band ON or OFF. 
BAND key 

This key is used to change the contents of the MAIN 
band. 


11 


TM-721A TM-721E 


144/440MH7 FM DUAL BANDER TM-72}, va. sa. (4) 6) (2) 4) 
Tnaneas Wrasn, airs | | 
Sa a a 7 S 
< meek fg ages BBs A AN SHIFT TONE REV, TE SHIFT AL Vv MUTE 


i “aut AL ctegs 


2030! 
ben HOI 
Comm 
[e] Eel 
0: Fes 
HE 
iz 
ue 
iy 


() SCAN Key 
This key is used to start or 
stop scanning. 


co : af 
SON ONE 19 SRS ek AB.c. QUAL BAND f 
ms ome ss foe cs Yoo Jf ac oe 
c= = ieee 
ca 


(2) SHIFT key 

This key is used to select 
the desired transmitter of- 
fest during repeater 
operations. When the key 
is pressed the shift mode 
cycles from + to — [— to 
— — (European version)] 
to simplex (no indicator). 


ooo oo co ole 


dD) 


= TONE key (TM-721A 
only) 

This key is used to ac- 

tivate the subaudible tone 

encoder. 


(4) REV key 

This key is used to reverse 
the transmit/receive fre- 
quencies during repeater 
operations. This will allow 
you to check the input of 
the repeater or to operate 
on a reverse repeater pair. 


®) 


(5) MUTE key 

This key is used to reduce 
the volume of the SUB 
band (Approximately 
20 dB). 


© The F key is activate these keys below for 5 seconds after pressing the key, and during the ‘’F’’ indicator is ON. 


@_ L. OUT key 
This key is used to tem- 
porarily skip unwanted 


Memory Channels during 
the Memory Channel Scan 
mode. 
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AL key 


This key is used to check 
Memory Channel 1 at ap- 
prox. 5 second intervals. 
If the channel is busy, a 
beep will sound. 

TM-721E need not press- 
ing the F key to activate 
the AL key. 


@) T. SEL key (TM- 
721A only) 

This key is used to switch 

to the tone frequency 

selection mode. 

The MAIN Tuning control 

can then be used to select 

the desired tone frequen- 

cy. 


STEP key 

This key is used to switch 
to the frequency selection 
mode during VFO opera- 
tion. The MAIN Tuning 
control can then be used 
to select the desired fre- 
quency step. 


() CTCSS key (TM- 
721A only) 

With the TSU-6: This key 
is used to activate 
the CTCSS function. 
Pressing the BAND 
key to transfer the 
contents of the SUB 
band to the MAIN 
band will release the 
CiCSS sfunction: 
Tone will be ON dur- 
ing transmitting. 

Without the TSU-6: The 
CTCSS function 
does not actuate 
even if the indicator 
is ON. 


LCD display 


The MAIN band indicators | The SUB band 


: 6) aay 
1 


+ — 
Mime oo, (esa ooo 


Ci 20 220 20S 


m7] S&RF 
& 4 | aiunnuesnsegngoosooO000RIND 
= 1 3 S : 9 OVER 
ONMPRI = BUSY LOW AL 


1 
A common 
Indicator 


The MAIN band Indicators 


Displays the operating frequency to 


moc the nearest kHz, the frequency step, 
1 1.0 21.01.86 and/or the tone frequency (TM- 
siarananseeseeceerel UU FOV only). 


BUSY 
This level meter indicates the relative 
receive input signal strength or 
transmitter RF output. 


ON whenever the squelch is open. 
ON during transmit. 


Om CALL | 
@) SCAN 
@®-- + 


ON when the CALL channel is ON. 
ON when Scanning. 
Displays the selected transmitter off- 


_ slag set direction. 
(TM-721E European version) 
@ TT ON when the Tone function is ac- 
tive. 
6) REV ON when the Reverse function is ac- 
tive. 


@ LOW Indicates low power has_ been 
selected. 

Gr AL ON when the Priority Alert system is 
active. 


ON whenever the F key is depressed. 


F rt (Always displays the last Memory 
Le | Channel number that had _ been 


selected.) 


Displays the current Memory Chan- 
ik _t nel number. 

The * indicator is ON when the 
Memory channel will be skipped dur- 
ing Memory Channel Scan. 


A common indicator 


ABC. 


ey 
i 


ON when the A.B.C. (Automatic 
Band Change) function is ON. 


The SUB band indicators 


pe Pisplays the receive frequency. 


lm) ae! 


Lf vt hu 


© simmmulllil! <—————Ndicates relative signal strenght dur- 
ing reception. 


ON whenever the squelch is ON. 


Q@) CTCSS ON when the CTCSS function is ac- 
(TM-721A only) _ tive. 


ON when the volume of the SUB 
band is reduced. 


MUTE 
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4-1-2. Rear Panel oe 
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ANT (Antenna) connector 
Attach an antenna with an impedance of 50 ohms to 
this connector (PL-259). 

A for 144 MHz 

B for 430 MHz, 440 MHz 


13.8 VDC power input connector 

Connect the supplied DC Power Cable to this connec- 
tor. Pay close attention to the polarity (the DC Power 
Cable is color-coded; red is positive and black is 
negative), when connecting the cable to the power 
source. 


Fuse holder 
Contains a fuse (10A) 


SP (Speaker) jack 
This jack is for connection of an 8-ohm external 
speaker. 


4-1-3. Microphone 


@ and @) UP/DWN (Up/Down) switches 
These switches are used to step the VFO frequency or 
Memory Channel up and down. The frequency will 
change continuously if the switches are pressed and 
held. 


(3) PTT (Push To Talk) switch 
The transceiver will be placed into transmit whenever 
this switch is pressed. Operations such as scanning 
will be cleared when this switch is pressed. 


(4) 16-Tone DTMF Keypad (U.S.A. version only) 
Used to activate the DTMF encoder. See Section 4-4 
REPEATER for additional information on this item. 


4-2. RECEIVER OPERATION 


The transceiver will supply audio confirmation whenever a 
function is activated. (See BEEP TONE page 18.) 


4-2-1. Reception 
1. Connect the power supply and antennas, and then set 
the switches and controls as follows: 
POWER (VOL) control: OFF (Fully counterclockwise) 
POWER switch of the DC power supply (Fixed Station) 
: OFF 


MAIN SQL control : Fully counterclockwise 


SUB SQL control : Full left 

BALANCE control : Full left (MAIN) 

LOCK switch : OFF 
POWER/ 
(VOL) control 


MAIN SOL 
control 


oa ee ae 


LOCK switch BALANCE control SUB SQL control 
Fig. 1 


2. Turn ON the DC power supply and then turn the 

transceiver’s power switch ON. The display panel will 
indicate as shown in Fig. 1. Additionally some control 
and key lights will turn on. 
Note: — A 
If the display is not as shown Fig. 1 reset the micropro- 
cessor using the procedure give in Microprocessor 
memory Initialization Page 22. 


Ww 


. Turn the VOL control clockwise until a signal or noise 
from MAIN band frequency is heard. 

. Rotate the MAIN Tuning control and select an open 
channel. Then, turn the MAIN SQL control clockwise 
until the noise disappears and the BUSY indicator goes 
OFF (Threshold point). 

. Slide the BALANCE control full right (SUB). 

. Rotate the SUB Tuning control and select an open chan- 
nel. Then slide the SUB SQL control to the right until the 
noise disappears and the indicator goes OFF. 


Dual band reception | (Simultaneous reception on both bands) 


. Slide the BALANCE control to the middle. 

. Select the desired frequencies in each band. When each 
signal is received, the BUSY or the indicator will turn 
ON and each S-meter will deflect. 

. To distribute volume among MAIN band and SUB band, 
slide the BALANCE control to the desired point. 

The VOL control regultate the amount volume of two 
bands. 


Single band reception 


Press the DUAL key. The SUB band frequency display will 
turn off. 
Caution: 
Turn off the transceiver’s POWER switch before you turn 
off the power supply, or if in a vehicle, before you stop the 
engine. 


£ 


oOo 


Nh — 


wo 
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4-2-2. Frequency Selection 


Frequency can be changed in the VFO mode. The selected 
frequencies of the main band can be stored in the Memory 
channels, and the Call channel (TM-721A only). 

(See Memory Entry page 23, CALL CHANNEL page 25.) 


You can select the VFO mode, MEMORY Recall mode, and 
CALL Channel mode using the following keys. 


VFO mode 
MR/M key CALL key 
CALL ke 
MEMORY Channel mode |= : =| CALL channel mode 
MR/M key (TM-721A only) 


It is impossible to change the mode directly in the SUB 
band. 

It is possible to transfer the mode of the MAIN band 
to/from SUB band. 


| Exchange the Band 


Press the BAND key. Eachtime the BAND key is pressed, 
the contents of the SUB band are exchanged with the 
MAIN band. 


@ MAIN BAND 

@® VFO mode 

1. Press the VFO key to select the VFO 
mode. 

2. Rotate the MAIN Tuning control, MHz 
keys, or Microphone UP/DWN swit- 
ches to select the desired frequency. 
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@® Memory Recall mode 

. Press the MR/M key. The previously 
selected memory channel will be 
displayed on the LCD display. 


<a 


2. Rotate the MAIN Tuning control or 
Microphone UP/DWN_ switches to 
select the desired Memory Channel. 

3. To return to the VFO mode press the 
VFO key. 


@ CALL Channel mode (TM-721A only) 
. Press the CALL key to select the CALL 
Channel mode. The CALL indicator 
and the call channel frequency are 
displayed on the LCD display. 
2. To return to the previous mode press 
the CALL key again. 
0060 eee re 
The Memory Channel number will not disappear during 
the CALL channel mode, if the call channel is selected 
from the MR mode. 


— 


@ SUB BAND 

@ If the current frequency is in VFO 
mode; Rotate the SUB Tuning control 
to select the desired frequency. vi 

@® If the current frequency is in MR 
mode; Rotate the SUB Tuning control 
to select the desired Memory Channel. 
(The Channel number is not 
displayed.) 


@ Current frequency ‘is in CALL Channel mode (TM-721A 
only); Frequency can not be changed in the SUB band. 
(The CALL Channel indicator is not displayed.) 


4-2-3. Frequency Step Selection 
The frequency step is factory-set to the following; 


TM-721A TM-721E 
144 MHz Band 12.5 kHz 
430/440 MHz Band 25 kHz 


The frequency step can be selected by using the following 
procedures: 


1. Press the VFO key to 
select the VFO mode. VFO 


If you are already in the — 
VFO mode you can skip 
this step. 
Pare eripeer keye (he Fins rea, Cet’ ret ee cs 


dicator will be displayed on 
the LCD display. 
Press the REV/STEP key Tuy ma 


within 5 seconds. (If the in- — 


dicator goes off, you must 
press the F key again.) The 
current frequency step will 
be displayed on the LCD 
display. 


. Rotate the Tuning control 


or press the Microphone 
UP/DWN switch to select 
the desired frequency 
step. The accompanying 
figure shows how the 
Tuning control will in- 
crease or decrease the 
step size. 


. To complete the Frequen- 


cy step selection press the 
VFO key or any other key. 
Automatically return 5 
seconds of the selection. 


It is impossible to select the Frequency Step directly while 
in the SUB Band. It is possible to transfer the selected Fre- 
quency Step of the MAIN band to the SUB band. Press the 
BAND key. 


fo ast O15 20-25-12. a 


(Hz) 
MAIN Tun- Microphone 
‘ UP/DWN 
ing control F 

switches 
potates Press UP 
clockwise key 
Rotate P DWN 
~<#— | counter- tess 

‘ key 

clockwise 
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4-2-4. A.B.C. (Automatic Band Change) 


The A.B.C. function allows you to exchange the contents 
of SUB band to the MAIN band automatically whenever a 
signal is received in the SUB band and SUB squelch is open. 
1. Press the A.B.C. key. 


The A.B.C. indicator will A.B.C. 
turn on displayed in the fae) 
pe Daisies wun a 


tw wo7ocwr 
(en fea MOE 


/ 
ts Jeet of Of 


Ss 
vavdasusacesousneccsffUQ0001 © avvnvnnevoonon VON 
rl de he: eepeayean ae oveR 


2. As soon as a signal is 
: 7 WI we 
received in the SUB band, |72 if) 1 4 


exc h ange the bands. * vinisceocngcacanea HHH 


If press the PTT switch, 
A.B.C. function is released. 


If does not press the PTT 
switch 3 seconds after the 
signal goes off, the MAIN 
band return to SUB band. 


(fase 71 
43 0 


oo (AAR 


S 
ocananonaeogeonovaal LM 5) saanvopeusonsenKtHEH 


379 Ove 


= cee 
\_3_5_7 9 OVER 
A.B.C. 


Caution: 
* The Tuning controls are not effective during this exchange. 
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4-2-5. BEEP TONE 

If you would not like audio confirmation when a function is 
activated, turn the POWER switch OFF. Then press and 
hold the MUTE key and turn ON the power switch, then 
release the mute key. 

Repeating this procedure will turn the function back ON. 


The transceiver supplies audio confirmation according to 
the accompanying chart. 


Key operation 


CALL, REV, TONE, CTCSS, F, SCAN, L.OUT, AL, 
A.B.C., MUTE, DIM:OFF 


ON 

VFO MODE SELECTION 
: 
587.33 


622.26 + OFFSET 
659.25 MR MODE SELECTION 

To complete the CTCSS Frequency selection 
739.98 430 MHz selection, SUB BAND ON, Hi POWER ON 


783.98 CALL, REV, TONE, CTCSS, SCAN, L.OUT, AL, A.B.C., 
MUTE ON 


932. 33 Band change during A.B.C. 


1396.91 Key operation without effect 


4-3. TRANSMITTER OPERATION 


© a rs li ae ala a eR 

1. Ensure that an antenna with a low standing wave ratio 
(SWR) is attached to the antenna connector before at- 
tempting to transmit. Failure to provide proper termina- 
tion may result in damage to the final amplifier section. 

2. Always check to ensure the frequency is clear before 
transmitting. 


Note: ——_—$ 
The use of LOW power is recommended, whenever possi- 
ble, to avoid interfering with other stations. 


Transmit 

1. Select the desired operating frequency in the MAIN 
band using any of the methods previously discussed. 

2. Check the frequency to see if it is occupied before you 
transmit. 

3. Press the PTT switch. The ON AiR indicator will light, 
and the RF meter will deflect to the right. 
Note: 


if you have selected the LOW power position, the low 


indicator will appear in the display and the RF meter will 
oniy deflect slightly. When HI! power has been selected 
the RF meter will swing full scale. 


ee rier 
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4. Speak into the microphone. The recommended distance 
to the microphone is 5 cm (2 inches). 
Note: 
Talking closer may result in overdeviation of your 
transmit signal, which might be reported as a loss of 
clarity or of an excessively wide transmit signal. Talking 
too far away may result in reports of weak audio. 


5. Release the PTT switch to return to the receive mode. 
The ON AIR indicator should go out, and the RF meter 
will return to zero. 


Duplex Operation 

Pushing the PTT switch on the microphone allows the 
simultaneous reception in the SUB band frequency and 
sending in a MAIN band frequency. 

Note: ——— FF 
With certain relationship between the sending and receiv- 
ing frequencies, the receiver sensitivity may be suppress- 
ed. 


For most repeaters offsets are as follows: 


ot MHz | 
Model | we 621A | 
version version | 


T™M-721A 
Se 
Ty 600 kHz | +1.6MHz| +5 MHz | 


— | —600 kHz 1.6 MHz] -5 MHz = 1.6 MHz | — 1.6 MHz | 


430; feast MHz 
| T™.- J21E- 
| ' 

TM 721A | European e U.K. 


"220 MHz 


™ 621A 


+ 1.6 MHz | 


® Offset Direction 
To select the desired transmitter offset direction press the 


SHIFT key. Each time you press the key the transceiver will 


advance from one offset to the other, i.e. + to —- 


{ —- to - — with European version) to no offset 


(simplex). 
The transceiver allows you to store the frequency, and off- 
set in memory, or you can select these functions directly 


from the keyboard. 

@ Auto-Offset (TM-621A only) 

The TM-621A has been programmed according to the stan- 
dard ARRL Band Plan, regarding transmitter offsets. Please 
see the accompanying chart for additionai information. You 
can, of course, override this by using the SHIFT function, 


if desired. 
S: Simplex Channel 
144.00 145. 10 146.00 146. 60 147. 40 148. 00 


S [—s__ [= Ts ist= Gist =] S 


145.50 146.40 147/00 147.60 


220,000 223.920 224.995 
7 ea ea 
20 
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4-4-2. REVERSE FUNCTION 
Some repeaters utilize a ‘Reverse pair’’, i.e. the transmit/ 
receive frequencies are exactly the reverse of another 
repeater. For example repeater A uses 146.000 far a 
transmit frequency (OUTPUT) and 146.600 for receive 
(INPUT). Repeater B uses 146.000 for its receive and 
146.600 for its transmit frequency. It would be inconve- 
nient to have to reprogram the transceiver each time if you 
were in range of both repeaters. 
The REV key allows you to reverse the transmit and receive 
frequencies. To use the REVERSE function press the REV 
key. The offset indicator ( + or -—- / ~ or — 
~ } will flash OFF and ON in the display to remind you 
that you are working a reverse repeater pair. 
To return to normal offsets press the REV key again. This 
function is also useful to check the input frequency of the 
repeater, so that you can determine if you are within 
SIMPLEX communications range. 


4-4-3. TONE OPERATION 

Some repeaters require the use of a contro! signal to ac- 
tivate the repeater. Several versions are currently in use 
worldwise. 


In the United States sub-audible tones are sometimes used. 
With the TM-621A/721A, 38 different sub-audible tone 
frequency selections are possible. 

With the use of the optional sub-audible tone en- 
coder/decoder (TSU-6) also allows for CTCSS (Tone 
Squeich) operations. When this option is activated the 
squeich of the SUB band will only open when the proper 
sub-audible tone is received. 


In Europe a 1750 Hz tone is used in transmit. Press and 
hold the TONE key to transmit the access tone, then press 
the PTT switch. 

in the United Kingdom a 1750 Hz tone burst at the beginn- 
ing of each transmission is used. Press the Tone key. 


Since use of this tone is required in the Europe and the 
United Kingdom, and 1750 Hz tone encoder is encluded as 
standard equipment. 


@ Tone Activation (TM-621A/721A) 

To activate the TONE function depress the TONE key. 

The T indicator will appear in the display to signify the tone 
has been activated. To turn the tone OFF press the TONE 
key again. 

Tone frequency selection 

1. Press the F key and then 
TONE/T.SEL key. 

The current tone fre- 
quency will be dis- 
played. 

2. Rotate the MAIN Tun- 
ing control or press the 
Microphone UP/DWN 
switches until the 
desired tone frequency 
appears in the display. 


Tone Frequency 


Note: 97.4 Hz is available only 
for encode. 


3. To turn to the normal frequency display, press the 
TONE key, any one of the keys, or Microphone PTT 
switch. Or automatically release return after 5 
seconds of the selection. 


5 NN HR EE elt Fg owen wate # EA pe DRE eS CREAR +: 
ESRC, Kris iis a Bites 


4-4-4. AUTOPATCH (U.S.A. version only} 


Some repeaters offer a service known as autopatch. This 
allows you to dial a telephone number from your 
transceiver and carry out a telephone conversation, much 
like a car telephone, or cellular telephone. This function re- 
quires the use of a DTMF (Dual Tone Multi Frequency) pad. 
In addition to the normal 12 keys that are found on your 
telephone the MC-488 microphone also provides 4 addi- 
tionai keys, A, B, C, and D. These keys are required by 
some repeater systems for various control functions. You 
should check with the controi cperator of your repeater to 
determine if their use is required. A chart is provided that 
lists the tones that are generated when you press each key. 
1. To activate the OTMF pad, press and hold the PTT 
switch. 
2. Now press the keys just as you would dial a telephone. 
3. The transceiver will remain keyed for about 2 seconds 
after you press each number, so you can release the PTT 
switch without unkeying the transceiver. 


Note: ———— 

Some repeaters will re- 
quire a special sequence 
of keys to activate the 
Autopatch. Again you 
should check with the 
control operator of your 
repeater for this se- 
quence. 


Audio tones (Hz) 
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4-5. MEMORY 

4-5-1. Microprocessor memory back-up 

A lithium battery is contained in the transceiver to retain 
memory. Turning off the POWER switch, disconnecting the 
power cable, or a power failure will not erase the memory. 
The battery should last for approximately five years. When 
the battery discharges, an erroneous display may appear in 
the display. 

Lithium battery replacement should be performed by an 
authorized KENWOOD service facility; either your KENWOOD 
dealer, or the factory, since this unit contains CMOS type cir- 


cuitry. 


4-5-2. Microprocessor Initialization 
® Initial state of the microprocessor from the factory. 


144 
Memory Channel O~9, A~d 144 
CALL Channe!_ | {U.S.A version) 


TM-721A only (other market) 


@ Microprocessor Initialization 

When you want to erase all programmed data, or if the 
display should show erroneous information, you should in- 
itialize (reset) the microprocessor using the following pro- 
cedure. 

1. Turn the POWER switch off. 

2. Press and hold the F key and turn on the POWER switch. 


(MHz) 
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3. Release the F key; the F indicator and Memory Channel 
Number ‘‘0’’ wiil display for approximately 5 seconds 
after you release the keys. 


4-5-3. Memory Channel 

This transceiver provides 14 Memory Channels (0-9, A-d). 

In addition to serving as a normal memory channel some of 

the Memory Channels serve a dual purpose to specify other 

parameters. The functions of these Memory Channels are 

described below. 

* Memory Channel 1 is used to store the frequency for the 
Priority Alert function. 

* Memory Channel A is used to store the lower limit for 
the Programmable Band Scan function. 

* Memory Channel b is used to store the upper limit for 
the Programmable Band Scan function. 

* Memory Channel C and d are used to store odd split 
repeater data. 


4-5-4. Memory Contents 
Each Memory Channel is capable of storing; 


| Model TM-721A TM-721E 


Memory Channel ae : 0~9, 


4-5-5. Memory Entry 
Memory Entry must be done in MAIN Band! 


=) et sk REV cTcss 


fai Pgeaas PEREEEE 


@ Simplex/Normal SHIFT 


t: 


2: 


(M.ch 0~9, A and b) 
Press the VFO key to 
select the VFO mode. 
Select the desired operating 
frequency, offset, tone fre- 
quency, etc. (For example 
146.100 MHz + shift) 


4.Select the desired 


Memory Channel using 
the MAIN Tuning control 
or the microphone 
UP/DWN switches. 

Note: ———__________ 
You must do this within 5 
seconds of pressing the F 
key, or the F indicator will 
turn off. If the indicator 
goes off, you must press 
the F key again. 


5. Press the MR/M_ key 


within 5 seconds of selec- 
ting the Memory Channel. 
Note: ——_——_________ 
If the indicator goes off, 
you must press the F key 
again in order to complete 
the desired function. 


After pressing the MR/M key the F indicator and the 
Memory Channel number will turn OFF, and the transceiver 
will return to the VFO mode. 


@ Odd Split Channels 
(M.ch C, and d) 

1. Press the VFO key to 
select the VFO mode. 

2. Select the desired receiv- 
ing frequency, Tone fre- 
quency, etc. (For example 
147.430 MHz) 


3. Press the F key. The F in- 
dicator and the memory 
channel indicator will 
right. (For example ch 8.) 
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Press the F key. The F in- 
dicator and the memory 
channel indicator will ap- 
pear. (For example 5 ch) 


. Select Memory Channel C 


or d using the MAIN Tun- 
ing control or the micro- 
phone UP/DWN switches. 
(For example ch d) 

Note: 
You must do this within 5 
seconds of pressing the F 
key, or the F indicator will 
turn off. If the indicator 
goes off, you must press 
the F key again. 


. Press the MR/M key within 


5 seconds of selecting 
Memory Channel C or d. 
Note: ££ —#@..- —_{_ 
If the indicator goes off, 
you must press the F key 
again. 


After pressing the MR/M 
key the F indicator will re- 
main on and the Memory 
Channel number will turn 
off. 


. Within 5 second of press- 


ing the MR/M key, select 
the transmitting frequency 


=a 
ee ee ee 
eee ee Pork Pee 
i 


using the MAIN Tuning 
control or the microphone 
UP/DWN_ switches. (For 
example 146.430 MHz) 


. Press the MR/M_ key 


within 5 seconds of selec- 
ting the transmitting fre- 
quency. The F_ indicator 
goes off signaling Split 
Memory Channel Entry is 
complete. 


. To confirm the contents of 


the Split Memory press 
the MR/M key and recall 
the desired channel (cord). 
The receiving frequency 
will appear in the display. 


. Press the REV key or 


microphone PTT switch. 
The transmitting frequency 
will appear in the display. 


@ CALL Channel (TM-721A only) 
i 


2. 


Press the VFO key to 
select the VFO mode. 
Select the desired operating 
frequency, offset, tone fre- 
quency, etc. (For example 
146.520 MHz) 


. Press the F key. The F in- 


dicator and the memory 
channel indicator will 
light. (For example ch d) 


. Press the CALL key within 


5 seconds of pressing the 
F key. The F indicator and 
the Memory Channel 
number will turn off. 


. To confirm the CALL 


channel contents press 
the CALL key and select 
the Channel. 
The NEW CALL channel 
will appear. 


4-5-6. Memory Recall 
Please refer to Frequency Selection page 16. 


4-5-7. Memory Shift 

This feature copies memory channel or CALL channel data 
to the VFO. 

This will allow you to after these frequencies without 
changing the actual contents of the memory or CALL chan- 
nel. 


1. Press the F key. The F in- 
dicator and the memory 
channel indicator will ap- 
pear. (For example 
146.100 MHz CH. 8) 


2. Press the VFO key within 
5 seconds of pressing the 
F key. 
Note: 
If the indicator goes off, 
you must press the F key 
again. 


The data is copied ot the 
VFO mdoe. 

Note: 
If an Odd split Memory Channel (C or d) is selected, only 
the receive data will be copied. 
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4-6. SCAN 


4-6-1. Scan Options 
The following scan options are available: 
PROGRAMMABLE BAND SCAN 
The Scan frequency range is determined by the frequen- 
cies stored in Memory Channels A and b. (VFO mode) 
BAND SCAN 
Scan proceeds over the entire band (VFO mode). 
MEMORY CHANNEL SCAN 
Scan proceeds thru those memory channels that actual- 
ly have data entered and have not been locked out. 
(Memory Channel Mode) 


4-6-2. PROGRAMMABLE BAND SCAN/BAND SCAN 


1. The lower scan limit must be stored in Memory channel A. 
The higher scan limit must be stored in Memory channel b. 
Caution: 
If the frequency in Memory Channel A is equal to or 
greater than the frequency stored in Memory channel b 
scan will proceed over the entire band ‘‘BAND SCAN”’. 


(For the Memory Entry, refer to MEMORY ENTRY page 
23.) 

. Press the VFO key to select the VFO mode. 

. Adjust the SQL control to the threshold point. 

. Select a VFO frequency between the two scan limits. 

. Press the SCAN key to initiate scan. The SCAN indicator 
will light as a visual reminder that the transceiver is 
scanning. 

6. Scan will begin in an upwards direction. You can reverse 

the direction by rotating the MAIN Tuning control 


of Wh 
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counterclockwise, or by pressing the microphone 
UP/DWN switch. The scan step size depends upon the 
current step programming. 

7. Scan will stop whenever a signal is received (that ac- 
tivates the BUSY indicator) for a limited time. 

8. Press the PTT switch or the SCAN key to clear scann- 


ing. 


4-6-3. MEMORY CHANNEL SCAN 


1. Press the MR/M key to select the Memory Channel 
mode. 

2. Adjust the SQL control to the threshold point. 

3. Press the SCAN key to initiate scan. The SCAN indicator 
will light as a visual reminder that the transceiver is 
scanning. 

4. Scan will begin at the current memory channel and pro- 
ceed sequentially. i.e. M1» M2-» M3 etc. 

5. Scan will stop whenever a signal is received (that ac- 
tivates the BUSY indicator) for a limited time. 

6. Press the PTT switch or the SCAN key to clear scann- 


ing. 


4-6-4. HOLD/RESUME programming 

The transceiver will stop on a busy channel. 

Scan will resume approximately 5 seconds afterwards 
even if the station is still present. 


4-6-5. Priority Alert ; 

Memory channel 1 will be checked at approximately 5 se- 
cond intervals to check for activity when this function is 
selected. 


1, 


Enter the frequency that you wish to monitor in memory 
channel 1 of the MAIN BAND (See Memory Entry page 
23). 


. Adjust the SQL control to the threshold point. 
. Wit the TM-721A; Press the F key and then SHIFT/AL 


key. 

With the TM-721E; Press the AL key. 

““AL”’ indicator will appear on the LCD display. 

If the channel is busy, a beep will sound. 

Note: $A 

1. If the audio confirmation function has been turned 
OFF, no beep will sound, even if Memory Channel 1 
is busy. 

2. During the period channel 1 is being monitored, only 
the beep will sound. 


. With the TM-721A; Press the F key and then SHIFT/AL 


key again. 
With the TM-721E; Press the AL key again. 
“AL’’ will disappear, disabling the Priority Alert func- 
tion. 


4-6-6. Memory Channel Lockout 

The Memory Channel Lockout function allows you to tem- 
porarily skip unwanted Memory Channels during Memory 
Channel! Scan. 


1. 


Press the MR/M key to select the Memory Channel 
mode. 


. Press the F key and then 


2. Select the Memory Channel that you wish to skip by us- 


ing the MAIN Tuning control or the microphone 
UP/DWN switches. 


the SCAN/L.OUT key. -y 49g a oOo 


Whenever the F key is A 
pressed, the F_ indicator 

will turn ON. 

Note: 


You must complete the desired action within 5 seconds, 
or the F indicator will turn OFF. If the indicator goes off, 
you must press the F key again. 


A star (*) will appear to 
the left of the Memory 
Channel number. This in- 
dicates the Memory Chan- 
nel will be skipped during 
Memory Channel Scan 
operations. 


. Repeat steps 2 and 3 to lock out any other Memory 


Channels that you want to skip. 


. To cancel the lockout, select the desired Memory Chan- 


nel as discribed in steps 1, 2, and 3 above. 
The star (*) will go out. The Memory Channel will now 
be scanned normally. 


5. BLOCK DIAGRAM and 


SCHEMATIC DIAGRAM 


Another sheet 
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6. MAINTENANCE 


6-1. GENERAL INFORMATION 


Your transceiver has been factory aligned and tested to 
specification before shipment. Under normal cir- 
cumstances the transceiver will operate in accordance with 
these operating instructions. All adjustable trimmers and 
coils in your transceiver were preset at the factory and 
should only be readjusted by a qualified technician with 
proper test equipment. 

Attempting service or alignment without factory authoriza- 
tion can void the transceiver’s warranty. 

When operated properly, the transceiver will provide many 
years of service without requiring realignment. The infor- 
mation in this section gives some general service pro- 
cedures which can be accomplished without sophisticated 
test equipment. 


6-2. SERVICE 


Should it ever become necessary to return the equipment 
to your dealer or service center for repair, pack it in its 
original box and packing, and include a full description of 
the problems involved. Also include your telephone 
number. You need not return accessory items unless 
directly related to the service problem. 

Caution: 
Do not pack the equipment in crushed newspapers for ship- 
ment. Extensive damage may result, during shipment. 
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Service note: $$ 
Dear OM, if you desire to correspond on a technical or 
operational problem, please make your note short, com- 
plete, and to the point, and PLEASE make it readable. 
Please list: Model and Serial Number 

The problem you are having. 
Please give sufficient detail to diagnose. Information such 
as other equipment in the station, meter readings and 
anything else you feel might be useful in attempting 
diagnosis should be included. 


Notes: 

1. Record the Date of Purchase, Serial Number and Dealer 
from whom purchased. 

2. For your own information, retain a written record of any 
maintenance performed on the unit. 

3. When claiming warranty service, a photocopy of the bill 
of sale, or other proof of purchase showing the date of 
sale must accompany the radio. 


6-3. CLEANING 


The knobs, front panel and cabinet of the transceiver are 
likely to become soiled after extended use. The knobs 
should be removed from the transceiver and cleaned with a 
neutral soap and warm water. Use a neutral soap (no harsh 
chemicals) and a damp cloth to clean the cabinet and front 
panel. 


6-4. IN CASE OF DIFFICULTY 


The problems described in this table are failures caused, in general, by improper operation or connection of the transceiver, not by 
defective components. Examine and check according to the following table. 


Symptom 


Indicators do not light and no receiver 
noise is heard when the POWER switch is 
turned on. 


No sound from the speaker. No signal can 
be received. 


No transmitter output 


Probable cause 


Corrective action 


. Bad power cable or connections. 
. Blown power supply fuse. 


. Check cables and connections. 
. Check for the cause of the blown fuse and 


replace the fuse. 


. Squelch is closed. 
. In the wrong position BALANCE key posi- 


tion. 


. With the TSU-6: (TM-721A only) CTCSS 


is operating. 


. Microphone jack is not plugged in. 
. Poor antenna connection. 


Signals from the SUB band cannot be con- 
troled by VOL control. 


Weak signal cannot be received. 


Display is dark. 


No control works. 


. MUTE is ON. 
. BALANCE key is switched to MAIN posi- 


tion. 


. Turn the SQL control counterclockwise. 
. Readjust the BALANCE key. 


. Press the F key and then MUTE/CTCSS 


key to turn off the CTCSS. 


. Plug jack in. 
. Connect antenna securely. 


. Press the MUTE key to clear MUTE. 
. Set the BALANCE key to center position. 


. Poor antenna connection. 


. Connect antenna securely. 


. Power voltage is low. 
. The DIM key had been pressed. 


. Check voltage for 13.8 VDC +15%. 
. Press the F key and the LOW/DIM key. 


. LOCK is ON. 
2. During A.B.C. operation, being exchanging 


the bands each other. 


. Set the Lock key to OFF position. 
. See A.B.C. Page 18. 
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Frequency of the sub band is not changed | 1. The frequency is that of the call channel. 1. Press the BAND key, VFO key, and then 
by turning the SUB Tuning control. BAND key again to change the contents of 
the SUB band to that of the VFO frequency. 
2. The frequency is that of the Memory Chan- . Press the BAND key, MR/M-key, and then 
nel, and all memories have the same con- enter the desired frequency to each 

tents. memory channels. 
Then press the BAND key to return to SUB 

band. 


Programmable band scan fails during | 1. The frequencies stored in Memory Chan- | 1. Make even the frequency steps. 
12.5 kHz VFO step. nels A and/or b are not in 12.5 kHz step. 


Memory cannot be backed up. Backup battery voltage is low. See Microprocessor memory back-up page 22. 
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7. OPTIONAL ACCESSORIES 


7-1. ACCESSORIES 
™ MA-4000 DUAL BAND ANTENNA 


Re la 


Yds 


The zinc die-cast base provides high stability. 
The MC-60A is complete with PTT and LOCK 
switches, UP/DOWN switches, impedance selec- 
tor switch and a built-in pre-amplifier. 


@ SP-40 COMPACT MOBILE 
SPEAKER (4 ohms) 


MAG Moew o O 
H MC-60A MICROPHONE (8-pin) “2 ¢-~ 


@ MC-48B AUTOPATCH UP/DOWN 
HAND MICROPHONE (8-pin) 


The MC-48B provides 16 autopatch tones. 
UP/DWN_ switches provide step frequency 
change, or initiate band scan in the appropriate 
direction, if held depressed momentarily. 


@ MC-80 MICROPHONE (8-pin) 


The MC-80 is an omnidirectional electret con- 
denser microphone that is provided with 
UP/DOWN switches, volume adjustment for out- 
put level, PTT and LOCK switches, and a built-in 
pre-amplifier. y~ = 


@ SP-50B MOBILE SPEAKER (8 ohms) 
Compact and smart, high quality external 
speaker provides flexibility of installation for 
maximum convenience. 


@ MC-55 MOBILE MICROPHONE (8-pin) 


The MC-55 provides UP/DOWN switches, LED 
display for switching transmit or receive, ad- 
justable microphone gain, automatic timeout cir- 
cuit (approx. 5 minutes) and many other func- 
tions. 


@ MC-85 MICROPHONE (8-pin) 


The MC-85 is a unidirectional high-class electret 
condenser microphone provided with an output 
selector switch, audio level compensation cir- 
cuit, low cut filter, level meter, PTT and LOCK 
switches. 


@ SP-430 EXTERNAL SPEAKER 


The SP-430 is an attractive, compact external 
speaker. This low-distortion speaker provides 
clear reproduction of the high-quality audio ob- 
tained from the transceiver. 
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@ PS-430 DC POWER SUPPLY 


@ SW-100B SWR/POWER METER 


Compact and lightweight SWR/POWER/VOLT 
meter cover 140~450 MHz in range of 150 W 
full scale for mobile use. 


@ PG-2N DC POWER CABLE 
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@ PS-50 HEAVY DUTY DC POWER 
SUPPLY 


@ SW-200B SWR/POWER METER 
(supplied with a coupler) 


Selectable peak-reading/RMS. SWR/POWER 
meters cover 140~450 MHz in range of 
0 ~20/200W, full scale for base station use. 


@ MB-11 MOBILE MOUNTING 
BRACKET 


@ RC-10 REMOTE CONTROLLER 


The RC-10 Remote Controller provides the 
following functions. 
1. Direct entry of the desired Transmit/Receive 
Frequencies using the numeric keypad. 
. Transmit/Receive Frequency or Memory 
Channels up or down control. 
. 16-key autopatch operation. 
. Volume control 
. Squelch on or off control. 
. When connected to two transceivers allows 
duplex communications. 
For additional information, please refer to the In- 
struction Manual provided with the RC-10. 


7-2. CTCSS unit TSU-6 (TM-721A only) 


The use of the optional sub-audible tone decoder TSU-6 
allows for CTCSS (Tone squelch) operations. When this 
option is activated the squelch of the SUB band will only 
open when the proper sub-audible tone is received. 


7-2-1. Installation 
Caution: 


Before installation, be sure to disconnect the DC power 
cord, or damage may result to the transceiver or the unit. 


1. Loosen the 2x2 _ side 
screws. 

2. Remove the 2 screws 
securing the Top cover. 

3. Remove the 2. screws 
securing the rear panel. 

4. Gently remove the top 
cover. Be sure not to 
disconnect the wire to 
speaker. 

5. Remove the backing from 
the cushion (small) that 
was provided the TSU-6 
and attach it to the back 
of the TSU-6. (Fig. 2) 

6. Attach the cable from 
TSU-6 as shown in the 
diagram. (Fig. 3) 

7. Remove the backing from 
the other side of the 


loosen 


loosen_¥ 


aS 


Si 
i 


{ Cushion (small) 
LP 


cushion and attach the 
TSU-6 to the transceiver. 

8. Route the wiring as shown 
in the diagram. (Fig. 4) 


Chemical 
condenser 


Fig. 4 


9. Replace the covers and tighten the screws to complete 


the installation. 


7-2-2. Operation 

1. Press the VFO key to 
select the VFO mode. 

2. Rotate the MAIN Tuning 
control, MHz key, or 
Microphone UP/DWN 
switches to select the 
desired frequency. 

(For example 146.520 
MHz) 

3. Press the F key and then 

TONE/T.SEL key. The cur- 
rent tone frequency will be 
displayed. 
Rotate the MAIN Tuning 
control or press the 
Microphone UP/DWN 
switches until the desired 
tone frequency appears in 
the display. 

4. Press the VFO key to 
return the VFO mode. 
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5. Press the BAND key to 
transfer the data to the 
SUB band. 

Note: 
The CTCSS function is ac- 
tive only in the SUB band. 


6. Place the BALANCE con- 
trol in the dual receive 
position. 

7. Slide the SUB SQL control 
to the threshold point. 

8. Press the F key. The F in- 
dicator will light. 

Press the MUTE/CTCSS 
key within 5 seconds of 
pressing the F key. 

The ‘‘CTCSS’’ indicator 
will light. 


In combination with A.B.C. 


When used in combination 
with A.B.C. function, you 
can easily transmit (from the 
MAIN band) to the station 
that is using CTCSS. 

(Refer to page 18) 

Note: 


97.4 Hz is not available for decode. 
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MAIN SUB BALANCE 


TT SUB SQL 


SCA\ SHIFT TO} Vv. TE 


Sat AL T.SEL STEP CICSS 


7-3. REMOTE CONTROLLER RC-10 


7-3-1. Connection 


Ensure the transceiver and the RC-10 are turned OFF 


before making the connection. 


Single Transceiver 


Connector B 
A 


Two Transceivers 
Use the optional PG- 
4G extension cord 
for connection to the 
second transceiver. 


Attach the ground 
lead to the front 
holes on the side of 
the transceivers us- 
ing the SEMS screws 
supplied with the 
transceiver to reduce 
the possibility of 
alternator noise. 


‘\ (option) 


Transceiver B 


PG-4G 


terminals 


Transceiver 


Transceiver A 


Connect to the connector B, 
is required. 


To antenna 


eens) 
we To DC power 
Sp supply (13.8 VDC) 
ee) 


Microphone connector 


To antenna 


>= 
ae Kit To DC power 
<" supply (13.8 VDC) 


Microphone connector 


To antenna 


To DC power 
supply (13.8 VDC) 


7-3-2. Reception 
1. Set the switches and controls as follows: 
POWER (VOL) control =: OFF (Fully counterclockwise) 
POWER switch of the DC power supply (Fixed Station) 
OPE 
MAIN SQL control : Fully counterclockwise 
LOCK switch OFF 


2. Set the RC-10 switches as the follows: 
VOL MAIN/RMT switch : MAIN 
Volume selection switch : minimum 


3. Turn on the DC power supply and then turn the 
transceiver ON. The display panels will indicate as 
shown below. 


_—TM-721A/721E RC-10 


4. Noise or a signal will be heard from the RC-10 speaker. 
Select the desired volume level with the volume selec- 
tion switch, on the side of the RC-10 handset. 
ee 
RC-10 receives only from TM-721A/721E MAIN band. 


5. Place the VOL MAIN/RMT switch to RMT. Noise or a 
signal can be heard from the TM-721A/721E speaker. 
Adjust the volume with the VOLUME A/¥ keys on the 
RC-10 handset. 

Note; —$$£$§$ oo _$__ SSS 
The VOL control of TM-721A/721E is not effective dur- 
ing RMT operation. 


6. Rotate the MAIN Tuning control and select an open 
channel. The RC-10 numeric keys may also be used to 
select a frequency. 

7. Turn the MAIN SQL control clockwise until the noise 
disappears and the BUSY indicator goes OFF (Threshold 
point) on the TM-721A/721E. 

8. Select the desired frequency, VOL, and MAIN/RMT 
position. 

Note: 

Turn off the transceiver’s POWER switch before you turn 

off the power supply. 


7-3-3. Duplex operations with a single transceiver. 


Note: 
It is impossible to operate duplex operations if the 
transceiver is operating as follows. 

1 Single Bander 

2 A.B.C. 


Example: 
1. To select a receive frequency in the MAIN Band, and a 
transmitter frequency in the SUB Band. 


TM-721A/721E RC-10 


2. Press the F key and then 1 key of the RC-10. 
Press the PTT switch to transmit. The LCD display of 
the RC-10 displays the transmitter frequency that is the 
SUB band frequency. 
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TM-721A/721E RC-10 


Note: 
The indicator of the RC-10 is not ON with single 
transceiver duplex operation. 


During the DUPLEX operation with a single transceiver, 
the LCD display of the transceiver indicates as follows: 


Receiver frequency Transmitter frequency 


Ll 


S&RF 
snnuansccscanscanoosQONQOaul 
{ 3 5 ze 9 OVER 


S meter RF meter 


3. To release Duplex operation, press the F key and then 1 
key of the RC-10 again. 

Note: 

1. The TONE frequency is selected in the MAIN band. 

2. During the DUPLEX operations, speaker output depends 
upon the following SQL conditions. 
SQL is closed: No signal or noise is heared. 
SQL is opened: The receiving signal or noise 

of the MAIN Band is heared. 
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SQL is controled by the MAIN SQL control of the 
transceiver. 

SQL can be controled by pressing the F key and then the 2 
key of the RC-10. 


7-3-4. Function Selection 


The various control functions of the RC-10 when used with 
the TM-721A/721E are as follows: 


Function 


Control duplex operation with single transceiver 
(ON/OFF) 


SQL OFF/ON control 
F then 3 Shift selection 

F then 4 Reverse ON/OFF 

F then 5 Tone frequency of the MAIN Band (ON /OFF) 
F then 6 CTCSS ON/OFF 

Memory Channel Lock out (ON/OFF) 
F then 8 Key Lock (RC-10 only) 

F then O | Duplex Operation with two transceivers ON/OFF _ Operation with two transceivers | Duplex Operation with two transceivers ON/OFF _ 


F then VFO CALL Channel ON/OFF 
F then SCAN Exchange the MAIN band and SUB band data 


Refer to the RC-10 Instruction Manual for other operations. 


Key operations 
F then 1 


8. REFERENCE 


8-1. ANTENNA 
8-1-1. Fixed Station 


Various types of fixed station antennas are commercially plane antennas (omnidirectional) and Yagi antennas 
available. Select your antenna according to available space (unidirectional). The Yagi antenna is suitable for DX (Long 
and intended application. distance) operation or communication with a specific par- 
Transceiver performance depends largely on the type of ty. 


antenna used. For fixed station operation there are ground 


Yagi antennas 


Antenna 
| Ground plane 
| antenna 


Tower 


A (\ 


Mm. a 


Rotor control cable 
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8-1-2. Mobile 

Various types of antennas for UHF/VHF mobile operation 
are available. Please consult your dealer for information on 
these antennas. 

Note: 
For gutter-mount installation, the antenna bracket must be 
grounded to the car body as shown in the accompanying 
diagram. Attach the antenna securely, referring to the anten- 
na installation instructions provided with the antenna. 


Front fender Trunk lid system 


Installation for mobile operation 
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Antenna 


Antenna bracket 


Remove the paint from 
these areas to insure 


Pass through the Z 
grounding to the car body. 


rear window. 


Coaxial cable 


Pass through the door 
fitting. The cable can be 
inserted easily if the door 
cushion is soft. Note that 
rain water may enter along 
the cable. 


Lift the trim plate and 
install the cable. 


Coax. cable routing 


8-2. MOBILE INSTALLATION HINTS 
8-2-1. Noise Reduction 


In motor icles, noise is generated by mainly the ignition 
system. Other sources of noise include the wiper and 
heater motors. 

It is imperative that some preventive measures be taken to 
reduce the noise to the lowest possible level. 


(a) Antenna location selection 
Since ignition noise is generated by the vehicles 
engine, the antenna must be installed as far from the 
engine as possible. 


(b) Bonding 

The component parts of motor vehicles, such as the 
engine, transmission, muffler system, accelerator, 
etc., are coupled to one another at DC and low fre- 
quencies, but are isolated at high frequencies. By con- 
necting these parts using heavy, braided ground 
straps, ignition noise can be reduced. This connection 
is called ‘‘bonding’’. 


(c) Use ignition suppressor cable or suppressor spark 
plugs 
Noise can be reduced by using spark plugs with inter- 
nal resistors, or resistive suppressor ignition cable. 


8-2-2. Battery capacity 

The power system of a motor vehicle is comprised of a bat- 

tery and an alternator (which generates power while the 

engine is running) to supply current to the various loads or 

to charge the battery. 

Since the transceiver draws high current during transmit, 

care should be exercised so the power system is not 

overloaded. When using the transciever, the following 

points should be observed from the viewpoint of battery 

maintenance: 

(a) Turn the transceiver OFF when the lights, heater, 
wipers and other high-draw accessories are used. 

(b) Avoid transceiver operation when the engine is not 
running. 

(c) If necessary, use an ammeter and/or a voltmeter to 
monitor battery condition. 
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CGOO/ANADI 


144/440MHz FM DUAL BANDER 


IM-721A | 


144/430MHz FM DUAL BANDER 


IM-721A 
IM-/721E 


INSTRUCTION MANUAL 


KENWOOD CORPORATION 


(PRINTED IN JAPAN B50-8225-00(K, M, T, W)(T) 
89/12 1110987654321 88/1211 1098765432 


Thank you for purchasing this new transceiver. 
IMPORTANT: 


Please read this instruction manual carefully before placing 
your transceiver in service. 


SAVE THIS INSTRUCTION MANUAL. 


CAUTION: 
Long transmission or extended operation in the HI power 
mode might cause the rear of this transceiver to get warm. 
Do not place the transceiver where the heat sink (rear 
panel) might come in contact with plastic or vinyl surfaces. 


The following explicit definitions apply in this manual: 

Note : If disregarded, inconvenience only, no risk of 
equipment damage or personal injury. 

Caution : Equipment damage may occur, but not per- 
sonal injury. 


Illustrations show the TM-721A. 
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1. BEFORE OPERATION 


Safety precautions 


Never remove the case unless instructed to do so in this In- 
struction Manual. If the internal parts are touched acciden- 
tally, a serious electric shock might occur. 


Never touch internal parts. 


If a metal object, such as a hair pin or a needle, comes into 
contact with the power socket on the rear panel, a 
dangerous electric shock may result. Never permit children 
to put anything, especially metal objects, inside this unit. 


The power requirement is 13.8 VDC. 
Never attempt connection to a 24 VDC source. 


DC Power Supply: 
Touching the power plug when your hands are wet may 
result in a serious electric shock. 


Never touch with wet hands. 


DC Power Supply: 

Never pull, bend or extend the power cord. This could 
damage the power cord, resulting in a broken cord or short- 
Circuit. 


Always grasp the plug. 


Installation notes 
Do not place this unit in a location that is exposed to direct 
sunlight, near a heating appliance, etc. 


Do not store or use the unit in a dusty location or in a moist 
atmosphere. Select a location where there is good ventila- 
tion. 


In case of an abnormal odor 

lf an abnormal odor or smoke is detected, immediately turn 
the power OFF and pull out the power cord. Contact your 
dealer or nearest Service Station. 


To maintain good ventilation, do not put books or papers on 
the unit. Position the unit at least 10 cm away from the 
walls. 


Cleaning 


Do not use volatile solvents such as alcohol, paint thinner, 
gasoline, benzine, etc. to clean the cabinet. Use a silicone 
cloth or a clean dry cloth. 


Silicone cloth Thinner Benzine 


SiR AON PTE TE EL IE ISG NELLIS ICN LE LONI DOT 


en rr RR NEOE MEE AGT! 


2. SPECIFICATIONS AND ACCESSORIES 


2-1. SPECIFICATIONS 


aert Toe markets Beale 
Specifications U.S.A. version version 


2-2. ACCESSORIES 


eraGaancr tant 144 to 148 MHz Unpack your new transceiver carefully, and confirm that 
436 to 450 Mt [200 to ee the accessories listed below are included in the box. 
Mode F3E (FM) 
Antenna impedance 50 ohms 
~q | Power requirements 13.8 VDC +15% MC-48B DTMF Microphone 
3 | Ground A. onl T91-0359-05....1ea 
siz edegee sl ft 
£& Receive mode with no 0.6 A or 
Oeaatat FOC te FOOT [=a Ft TAO Dynamic Microphone ........s+++-- T91-0365-15....1 ea. 
perating temperature - (0) ~ ‘ 
Dimensions (WxHxO) ao)l VinVaRQR Edy Fe tala Geen OF Microphone Hook (U.S.A. only) ...J20-0319-24 ....1 ea. 
: ; m : : 4 
aureus eka tec! SST Self tapping Screw (U.S.A. only) .N46-3010-46....2 ea. 
eig 8 kg (3. s ; : F 
Output Al 144 MHz: 45 W, 430/440 MHz: 35 W Mobile Mounting Kit 
pono LOW 5 W Brack@t isc. cvask Seat eee J29-0418-03....1 ea. 
ts = 
pe Reactance mocueren SEMS SCf6W> viaccess) eee NO9-1530-05....4 ea. 
— | Spurious radiation Less than —60 dB ; 
2 | Maximum frequency deviation +5 kHz Self tapping Screw ..............5- NO9-0335-05....4 ea. 
F | Sivltircains aati Less than 3% (300 to 3000 Hz) Flat Washer .,.csscsse.000.00s0e0rs. 0a ee 4 ea. 
| Microphone impedance 500 to 600 ohms DE PoweriGableee cs pee E30-2111-05....1 ea. 
Side) | Double’ conversion supemeterodyne Fuse (kOA) 03. sconce caceenseen ae FO5-1031-05....1 ea. 
144 MHz: 16.9 MHz/455 kHz, A 
fat ie las aha oe 440 MHz: 21.6 MHz/455 kHz Instruction Manual: <.o.2<cauee te B50-8225-00...1 copy 
frequency 144°MHz: 10.7, MHAZz/455'kHz, 9) i NA rr Card ..9...-. cece F 
ss Other market 430 MHz: 30.825MHz/455 kHz Warranty Card ..o...0-.:.--cecctseacet te see cee lea 
2 Sensitivity(12 dB SINAD) 144 MHz: Less than 0.2 nV, 430/440 MHz: Less than 0.16 nV 
3 ; —6 dB: More than 12 kHz, j 
& | Selectivity Spee yine After unpacking 
Spurious response Better than 60 dB Shipping container: 
Squelch sensitivity Less than 0.09 uV Save the boxes and packing in the event your unit needs to 
Output More than 2 W across 8 ohms load (5% distortion) P : 
ee be transported for remote operation, maintenance, or ser- 
Notes) > EE eee vice. 
1. Circuit and ratings are subject to change without 


notice due to advancement in technology. 
2. * : Recommended duty cycle: 
1 minute : Transmission, 3 minutes : Reception 


3. INSTALLATION INSTRUCTIONS 


3-1. INSTALLATION 


Mounting Bracket 

When installing the transceiver in a vehicle consider the 
ease of operation and safety when selecting the location 
for the mounting bracket. 


1. Install the bracket using 
the supplied flat washers ,,,, Z 
and self tapping screws (4 _ washer —-® 


Self tapping —- 3 
pcs. each). Raha 


2. Attach the transceiver 
loosely using the SEMS 
screws (4 pcs.). 


3. The angle of the bracket 
may be adjusted to any of 
9 possible viewing angles. 
Select the desired angle. Fig. 1 
(Fig. 2) 


4. Hold the transceiver in 
place and tighten the 4 
SEMS screws using a 
wrench or screwdriver. 


3-2. CONNECTIONS 
3-2-1. Mobile Installations 


The MA-4000 dual band 


144 
antenna is recommended. - Ta MEsaneene 


% External Speaker 
The SP-40 or 
1 the SP-50B is 


Duplexer 


To 144 MHz To 430 MHz 
antenna 

CU eho ee eee ee 

1. Before installing the power cable, be sure to remove the 
negative lead from the battery for safety. 

2. After installation and wiring, be sure to double check for 
correct installation before reconnecting the negative 
lead to the battery terminal. 

3. If the fuse opens, be sure to check that each conductor 
has not been damaged by short-circuiting, etc. 

Then replace with a new fuse of the same rating. 

4. After completing the wiring, wrap the fuse holder with 
heat resistant tape to protect against heat and moisture. 

5. Do not remove the fuse even if the power cable is too 
long. 


| To 430/440 MHz 


A. Battery Connections 

Connect the power cable directly to the battery terminals. 
Use of the cigarette lighter socket can lead to poor connec- 
tion, and result in poor performance. Pay close attention to 
the polarity of the cables when connecting them to the bat- 
tery. 


= 
Make sure the positive (+) and negative (—) lead polarity is correct | 
when connecting to the battery. 


Engine compartment -—{{ + Passenger compartment 
Fuse 


Red 
4 

To the 

transceiver 


cara 
VS 

Select a location where Make sure the cable 

the power cable is pro- 

tected from heat, mois- 


does not directly con- | 
tact the edge of the hole | 


by using a grommet. 


Battery | ture or abrasion when | i 


secunng the cable. Veet 
2 Chassis or \ 


fire wall 


@ lf the wiring hole in the fire wall or chassis is too small, 
disassemble the fuse holder to thread the wire through the hole. 


From passenger 
compartment 


Thread like this 


B. Ignition Noise 

This transceiver has been designed to suppress ignition 
noise; however, if excessive noise is present, it may be 
necessary to use suppressor spark plugs (with resistors). 


3-2-2. Fixed Station 

A regulated DC power supply (13.8 VDC capable of sup- 

plying at least 10 Amperes) is required. The PS-430 and 

the PS-50 are recommended. 

CAUTION: —— 

1. Never connect the AC power cable to the AC outlet until 
all other connections have been made. 

2. Before connecting and disconnecting the power connec- 
tor, be sure to turn off the POWER switches of both the 
transceiver and the DC power supply. 

3. Observe polarity of the DC power cable. The transceiver 
operates on 13.8 VDC, negative ground. Battery polari- 
ty must be correct. The power cable is color coded: 

Red — + (Positive polarity) 
Black — — (Negative polarity) 


i. To 144 MHz antenna 


M-721A/721E 


To 430/440 MHz antenna 


3-2-3. Antenna 


The type of antenna that is used will greatly affect the per- 
formance of the transceiver. Use a properly adjusted anten- 
na, of good quality, to enable your transceiver to perform at 
its best. The antenna input impedance is 50 ohms. Use 
50-ohm coaxial cable such as RG-8U or 8D-2V for this 
connection. If the antenna is far from the transceiver the 
use of low loss coaxial cable, such as RG-8U is recom- 
mended. Match the impedance of the coaxial cable and 
that of the antenna so that the SWR is less than 1.5 to 1. 
The protection circuit in the transceiver will activate if the 
SWR is particularly poor (greater than 3 to 1). 

High SWR values will cause the transmitter output to drop, 
and may lead to TVI or BCI reports. 


Caution: 2A 
For protection against fire, electric shock, personal injury, 
or damage to the radio, use a lightning arrester in your 
antenna lines. 


Dt RE 


4. 


OPERATION 


4-1. OPERATING CONTROLS 


4-1-1. 


S 


10 


Front Panel 


S$ ————$———————————————— 


SKRE 


suasusanennanatesnsdASONEH 


& BUSY LOW 


Main Tuning control 
This control is used to select the desired transmit/ 
receive frequency, Memory Channel, Frequency Step, 
Tone Frequency, and Scan direction of the MAIN fre- 
quency band. 
CALL key (TM-721A) 
The CALL key selects the CALL channel of the MAIN 
frequency band. The frequency has been factory-set 
as follows, but may be reset to any desired frequency. 
(See CALL Channel P25.) 

U.S.A. version ; 440.000/144.000 

Other market ; 430.000/144.000 


TONE key (TM-721E) 

European version: This key is used to transmit a Tone 
signal. When the key is depressed the repeater con- 
trol signal of 1750 Hz is activated. 

U.K. version: This key is used to activate the 
1750 Hz tone burst. 

VFO key 

This key is used to return to VFO operation after 


operating in the MR (Memory Recall), or CALL Channel 
mode (TM-721A only). 

The MAIN tuning control will increase frequency in the 
selected step size, the tone frequency (TM-721A 
only), and/or the frequency step. 

MR/M key 

This key is used to select Memory Recall operation 
after operating in the VFO or CALL channel mode. The 
MAIN Tuning control may be used to select the desired 
memory channel in this mode. 

VOL control/Power switch 

The volume control and power switch are combined. 
Rotating the control clockwise will turn ON the 
transceiver. 

Advancing the control further clockwise will increase 
the total volume of two bands. The BALANCE control 
proportions the volume among the two bands. 

MAIN SQL control 

This control is used to select the desired SOL threshold 
level of the MAIN frequency band. 


(D Microphone audio —— 
(2) PTT (STBY) switch 


Microphone connector 
Plug the standard or optional microphone into this jack. 


GND (PTT) 


_---—(7)GND (Microphone) 


© RX Audio output 
(Approx. 150 mV/600 0) 


~—()8 V/Max. 15 mA 


@ DOWN —- 


Front view 
MHz key 
This key is used to change frequency in 1 MHz steps 
during VFO operations. 
Pressing and holding the key will continuously change 
the frequency in 1 MHz steps. 
Sub Tuning control 4 
This control is used to select the desired receive fre- 
quency and Memory channel of the SUB band. 
LOCK switch 
This key will deactivate all functions except the PTT 
switch. 
BALANCE control 
This control proportions the total audio volume among 
the two bands. 


MAIN position : Audio only from the MAIN band 
Center position : Equal audio from both bands 
SUB position : Audio only from the SUB band 


SUB SQL control 
This control is used to select the desired SQL threshold 
level of the SUB band. 
LOW key 
This key is used to select the transmit output power 
level as follows: 
HI (no indicator) : 144 MHz:45 W/430 MHz:35 W 
LOW - "5 W 


eee ae 


DIM key 

This key is used to select either high or low intensity of 
both the LCD display and control’s illuminations. 

For the key to function, it must be pressed within 5 
seconds after pressing the F key. 

A.B.C. (Automatic Band Change) 

When this key is pressed, the contents of the SUB 
band will be transfered to the MAIN band whenever a 
signal is received at the SUB band antenna, which is 
strong enough to open the squelch. The contents of 
the MAIN band are transfered to the SUB band at the 
same time. 

DUAL band 

This key is used to turn the SUB band ON or OFF. 
BAND key 

This key is used to change the contents of the MAIN 
band. 
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TM- a0 
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zk 


fo 
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ca 


CaN Ott 


e's 
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@) SCAN Key 
This key is used to start or. 
stop scanning. 


@) L. OUT key 

This key is used to tem- 
porarily skip unwanted 
Memory Channels during 
the Memory Channel! Scan 
mode. 
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(2) SHIFT key 
This key is used to select 
the desired transmitter of- 
fest during repeater 
operations. When the key 
is pressed the shift mode 
cycles from + to — [— to 
— — (European version)] 
to simplex (no indicator). 


TO 
Tes 


a 


zh 


TM-721E 


ab a 


ES | ES | jE 


— TONE key (TM-721A 
only) 

This key is used to ac- 

tivate the subaudible tone 

encoder. 


(8) AL key @) T. SEL key (TM- 
This key is used to check 721A only) 

Memory Channel 1 at ap- This key is used to switch 
prox. 5 second intervals. to the tone frequency 


If the channel is busy, a 
beep will sound. 

TM-721E need not press- 
ing the F key to activate 
the AL key. 


selection mode. 

The MAIN Tuning control 
can then be used to select 
the desired tone frequen- 
cy. 


(4) REV key 

This key is used to reverse 
the transmit/receive fre- 
quencies during repeater 
operations. This will allow 


you to check the input of 
the repeater or to operate 
on a reverse repeater pair. 


6) The F key is activate these keys below for 5 seconds after pressing the key, and during the ‘’F’’ indicator is ON. 


STEP key 

This key is used to switch 
to the frequency selection 
mode during VFO opera- 
tion. The MAIN Tuning 
control can then be used 
to select the desired fre- 
quency step. 


(5) MUTE key 


This key is used to reduce 
the volume of the SUB 
band (Approximately 
20 dB). 


(1) CTCSS key (TM- 
721A only) 

With the TSU-6: This key 
is used to activate 
the CTCSS function. 
Pressing the BAND 
key to transfer the 
contents of the SUB 
band to the MAIN 
band will release the 
CIESS shunction. 
Tone will be ON dur- 
ing transmitting. 

Without the TSU-6: The 

CTCSS function 

does not actuate 

even if the indicator 
is ON. 


LCD display 
eee SUB band 


CALL 


it il 


/ 


SCAN 
olrGelia eee Sa 


Vt (900,59 5.0.5 


D 
a] 


s J 
= ._ 
rag 
* £1 
hem) BUSY 


| ES) atennccanenanonl0U8l 


i 3 5 7 Ss OVER 


ABC 


(8) 
| 
The MAIN band Indicators 


pl as the operating frequency to 


ie) u 


Zz 


fe) 


the nearest kHz, the frequency step, 
20.5 and/or the tone frequency (TM- 
721A only). 


This level meter indicates the relative 
receive input signal strength or 
transmitter RF output. 


BUSY 


ON whenever the squelch is open. 
ON during transmit. 


Om CALL | 
2) SCAN 
®- + 


ON when the CALL channel is ON. 
ON when Scanning. 


Displays the selected transmitter off- 


aL, ~ set direction. 
(TM-721E European version) 
4 T ON when the Tone function is ac- 
tive. 
6) REV ON when the Reverse function is ac- 


tive. 


© LOW Indicates low power has_ been 
selected. 
@ AL ON when the Priority Alert system is 
active. 
ON whenever the F key is depressed. 
Fr (Always displays the last Memory 
La | Channel number that had been 
selected.) 
a Displays the current Memory Chan- 
ok Ly nel number. 
= The »% indicator is ON when the 


Memory channel will be skipped dur- 
ing Memory Channel Scan. 


A common indicator 


ABC ON when the A.B.C. (Automatic 


Band Change) function is ON. 


The SUB band indicators | 


iii ee splays the receive frequency. 


ge eee et Iicates relative signal strenght dur- 


ing reception. 
ON whenever the squelch is ON. 
GY cress ON when the CTCSS function is ac- 


(TM-721A only) _ tive. 


ON when the volume of the SUB 
band is reduced. 


@ MUTE 
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4-1-2. Rear Panel = 
4) 


® 


@ 


@) 


® 
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ANT (Antenna) connector 
Attach an antenna with an impedance of 50 ohms to 
this connector (PL-259). 

A for 144 MHz 

B for 430 MHz, 440 MHz 


13.8 VDC power input connector 

Connect the supplied DC Power Cable to this connec- 
tor. Pay close attention to the polarity (the DC Power 
Cable is color-coded; red is positive and black is 
negative), when connecting the cable to the power 
source. 


Fuse holder 
Contains a fuse (10A) 


SP (Speaker) jack 
This jack is for connection of an 8-ohm external 
speaker. 


4-1-3. Microphone 


U.S.A. version only 


(@) and (2) UP/DWN (Up/Down) switches 


These switches are used to step the VFO frequency or 
Memory Channel up and down. The frequency will 
change continuously if the switches are pressed and 
held. 


(3) PTT (Push To Talk) switch 


The transceiver will be placed into transmit whenever 
this switch is pressed. Operations such as scanning 
will be cleared when this switch is pressed. 


(4) 16-Tone DTMF Keypad (U.S.A. version only) 


Used to activate the DTMF encoder. See Section 4-4 
REPEATER for additional information on this item. 


4-2. RECEIVER OPERATION 


The transceiver will supply audio confirmation whenever a 
function is activated. (See BEEP TONE page 18.) 


4-2-1. Reception 
1. Connect the power supply and antennas, and then set 
the switches and controls as follows: 
POWER (VOL) control: OFF (Fully counterclockwise) 
POWER switch of the DC power supply (Fixed Station) 
OFF 


MAIN SQL control : Fully counterclockwise 


SUB SQL control : Full left 

BALANCE control : Full left (MAIN) 

LOCK switch : OFF 
POWER/ 
(VOL) control 


MAIN SQL 
control 


LOCK switch BALANCE control SUB SQL control 
Fig. 1 


2. Turn ON the DC power supply and then turn the 
transceiver’s power switch ON. The display panel will 
indicate as shown in Fig. 1. Additionally some control 
and key lights will turn on. 
Note: 

If the display is not as shown Fig. 1 reset the micropro- 
cessor using the procedure give in Microprocessor 
memory Initialization Page 22. 


3. Turn the VOL contro! clockwise until a signal or noise 
from MAIN band frequency is heard. 

4. Rotate the MAIN Tuning control and select an open 
channel. Then, turn the MAIN SQL control clockwise 
until the noise disappears and the BUSY indicator goes 
OFF (Threshold point). 

5. Slide the BALANCE control full right (SUB). 

6. Rotate the SUB Tuning control and select an open chan- 
nel. Then slide the SUB SQL control to the right until the 
noise disappears and the indicator goes OFF. 


Dual band reception | (Simultaneous reception on both bands) 


1. Slide the BALANCE control to the middle. 

2. Select the desired frequencies in each band. When each 
signal is received, the BUSY or the indicator will turn 
ON and each S-meter will deflect. 

3. To distribute volume among MAIN band and SUB band, 
slide the BALANCE control to the desired point. 

The VOL control reguitate the amount volume of two 
bands. 


Single band reception 


Press the DUAL key. The SUB band frequency display will 
turn off. 
Caution: 
Turn off the transceiver’s POWER switch before you turn 
off the power supply, or if in a vehicle, before you stop the 
engine. 
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4-2-2. Frequency Selection 

Frequency can be changed in the VFO mode. The selected 
frequencies of the main band can be stored in the Memory 
channels, and the Call channel (TM-721A only). 

(See Memory Entry page 23, CALL CHANNEL page 25.) 


You can select the VFO mode, MEMORY Recall mode, and 
CALL Channel mode using the following keys. 


VFO mode 
CALL key 


MR/M key 
a VFO key VEO key 
CALL key 


= = | CALL channel mode 
eee Crean mbes Rati 9.179) ic alia 
MR/M key drach Sh 


It is impossible to change the mode directly in the SUB 
band. 


It is possible to transfer the mode of the MAIN band 
to/from SUB band. 


Exchange the Band| 


Press the BAND key. Eachtime the BAND key is pressed, 
the contents of the SUB band are exchanged with the 
MAIN band. 


@ MAIN BAND 

® VFO mode 

1. Press the VFO key to select the VFO 
mode. 

2. Rotate the MAIN Tuning control, MHz 
keys, or Microphone UP/DWN swit- 
ches to select the desired frequency. 
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Memory Recall mode 


. Press the MR/M key. The previously 


selected memory channel will be 
displayed on the LCD display. 


. Rotate the MAIN Tuning control or 


Microphone UP/DWN_ switches to 
select the desired Memory Channel. 


. To return to the VFO mode press the 


VFO key. 


CALL Channel mode (TM-721A only) 


. Press the CALL key to select the CALL 


Channel mode. The CALL indicator 
and the call channel frequency are 
displayed on the LCD display. 


. To return to the previous mode press 


the CALL key again. 
Note: 


LKENWOOD 


The Memory Channel number will not disappear during 
the CALL channel mode, if the call channel is selected 


from the MR mode. 


& SUB BAND 
@® If the current frequency is in VFO 


mode; Rotate the SUB Tuning control 
to select the desired frequency. 

If the current frequency is in MR 
mode; Rotate the SUB Tuning control 
to select the desired Memory Channel. 
(The Channel number is not 
displayed.) 


@® Current frequency ‘is in CALL Channel mode (TM-721A 
only); Frequency can not be changed in the SUB band. 
(The CALL Channel indicator is not displayed.) 


4-2-3. Frequency Step Selection 
The frequency step is factory-set to the following; 


ee | TM-7214 TM-721E 
144 MHz Band 12.5 kHz 
430/440 MHz Band 25 kHz 25 kHz 


The frequency step can be selected by using the following 
procedures: 


MAIN Band 


1. Press the VFO key to 
select the VFO mode. vFo 
lf you are already in the 
VFO mode you can skip 
this step. 


ine F L.OuT AL T.SEL fi cTcss 
. Press the F key. The F in co ese 


N 


dicator will be displayed on 
the LCD display. 


(SuB™ 
CLES FUEL 
| Soar Pe Se 


Press the REV/STEP key 
within 5 seconds. (If the in- (ce 


dicator goes off, you must 
press the F key again.) The 
current frequency step will 
be displayed on the LCD 
display. 


3. Rotate the Tuning control 
or press the Microphone 
UP/DWN switch to select 
the desired frequency 
step. The accompanying 
figure shows how the 
Tuning control will in- | B10 1og20-25°12.5 
crease or decrease the (Hz) 
step size. 

4. To complete the Frequen- 
cy step selection press the 
VFO key or any other key. 
Automatically return 5 
seconds of the selection. 


Microphone 
UP/DWN 
switches 
Press UP 
key 


MAIN Tun- 
ing control 


Rotate 
clockwise 


Rotate 
<= counter- 
clockwise 


Press DWN 
key 


It is impossible to select the Frequency Step directly while 
in the SUB Band. It is possible to transfer the selected Fre- 
quency Step of the MAIN band to the SUB band. Press the 
BAND key. 
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4-2-4. A.B.C. (Automatic Band Change) 


The A.B.C. function allows you to exchange the contents 
of SUB band to the MAIN band automatically whenever a 
signal is received in the SUB band and SUB squelch is open. 
1. Press the A.B.C. key. 

The A.B.C. indicator will ABC. 

turn on displayed in the Ci 

LCD display. SOE. 


We ewe tes: 
f herp (aay 


2. As soon as a signal is 
received in the SUB band, 
exchange the bands. * 


If press the PTT switch, If does not press the PTT 

A.B.C. function is released. switch 3 seconds after the 
signal goes off, the MAIN 
band return to SUB band. 


Gus™ 


ee - 
ae Nae Pa ee RE Re 
ra svviceesereasnersell ESTE =) aevosexesancedl 111 


ABC 


Caution: 


* The Tuning controls are not effective during this exchange. 
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4-2-5. BEEP TONE 

If you would not like audio confirmation when a function is 
activated, turn the POWER switch OFF. Then press and 
hold the MUTE key and turn ON the power switch, then 
release the mute key. 

Repeating this procedure will turn the function back ON. 


The transceiver supplies audio confirmation according to 
the accompanying chart. 


A CALL, REV, TONE, CTCSS, F, SCAN, L.OUT, AL, 


A.B.C., MUTE, DIM:OFF 


Af 466.16 144 MHz MAIN BAND, SUB BAND OFF, LOW POWER 
ON 

B 493.88 SCAN STOP 

& §23:25 VFO MODE SELECTION 


ct 
0 587.33 
DF 622.26 
E 


t 698.46 To complete the MEMORY Entry 
To complete the CTCSS Frequency selection 


Fd 739.98 430 MHz selection, SUB BAND ON, HI POWER ON 
783.98 CALL, REV, TONE, CTCSS, SCAN, L.OUT, AL, A.B.C., 
MUTE ON 
G# 830.61 MEMORY CHANNEL, Tone frequency, Frequency step 
selection 


A 880.00 F mode, Split channel ON 
A# 932.33 Band change during A.B.C. 


n 


4-3. TRANSMITTER OPERATION 

eo ee i a 

1. Ensure that an antenna with a low standing wave ratio 
(SWR) is attached to the antenna connector before at- 
tempting to transmit. Failure to provide proper termina- 
tion may result in damage to the final amplifier section. 

2. Always check to ensure the frequency is clear before 
transmitting. 


Note 
The use of LOW power is recommended, whenever possi- 
ble, to avoid interfering with other stations. 


Transmit 

1. Select the desired operating frequency in the MAIN 
band using any of the methods previously discussed. 

2. Check the frequency to see if it is occupied before you 
transmit. 

3. Press the PTT switch. The ON AiR indicator will light, 
and the RF meter will deflect to the right. 
Note: ——_____$________——— 
if you have selected the LOW power position, the low 
indicator will appear in the display and the RF meter will 
only deflect slightly. When Hi power has been selected 
the RF meter wili swing full scale. 


4. Speak into the microphone. The recommended distance 
to the microphone is 5 cm (2 inches). 
Note: —_YNH—_- A —___— 
Talking closer may result in overdeviation of your 
transmit signal, which might be reported as ‘a loss of 
clarity or of an excessively wide transmit signal. Talking 
too far away may result in reports of weak audio. 


5. Release the PTT switch to return to the receive mode. 
The ON AIR indicator should go out, and the RF meter 
will return to zero. 


Duplex Operation 

Pushing the PTT switch on the microphone allows the 
simultaneous reception in the SUB band frequency and 
sending in a MAIN band frequency. 

Note: — A 
With certain relationship between the sending and receiv- 
ing frequencies, the receiver sensitivity may be suppress- 
ed. 


For most repeaters offsets are as follows: 


Mi cence * 430/440 MHz 
| Cae Y onl  TM-721E. | 
| TM-721A | European | U.K. 
{ version version 
+S lk 16 MHz | 
-1 ‘GK MHz -5 MHz 


“re wae 1.6 Mee | 


®@ Offset Direction 
To select the desired transmitter offset direction press the 


SHIFT key. Each time you press the key the transceiver will 
advance from one offset to the other, i.e. + to — 


{ x etont= — with European version) to no offset 


(simplex. 

The transceiver allows you to store the frequency, and off- 
set in memory, or you can select these functions directly 
from the keyboard. 

@ Auto-Offset (TM-621A only) 

The TM-621A has been programmed according to the stan- 
dard ARRL Band Plan, regarding transmitter offsets. Please 
see the accompanying chart for additional information. You 
can, of course, override this by using the SHIFT function, 


if desired. 
S: Simplex Channel 
144.00 145. 10 146.00 146. 60 147. 40 148.00 


S [st = Ts Is1st = TetsT = 1 S 


145'50 146.40 147. ers) 147.60 


220.000 223.320 224.995 
icy NN Sieeneesaan IS 
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4-4-2. REVERSE FUNCTION 


Some repeaters utilize a ‘Reverse pair’’, i.e. the transmit/ 
receive frequencies are exactly the reverse of another 
repeater. For example repeater A uses 146.000 far a 
transmit frequency (OUTPUT) and 146.600 for receive 
(INPUT). Repeater B uses 146.000 for its receive and 
146.600 for its transmit frequency. It would be inconve- 
nient to have to reprogram the transceiver each time if you 
were in range of both repeaters. 
The REV key atlows you to reverse the transmit and receive 
frequencies. To use the REVERSE function press the REV 
key. The offset indicator ( + or — / — or — 
- }) will flash OFF and ON in the display to remind you 
that you are working a reverse repeater pair. 
To return to normai offsets press the REV key again. This 
function is also useful to check the input frequency of the 
repeater, so that you can determine if you are within 
SIMPLEX communications range. 


4-4-3. TONE OPERATION 

Some repeaters require the use of a control signal to ac- 
tivate the repeater. Several versions are currently in use 
worldwise. 


in the United States sub-audible tones are sometimes used. 
With the TM-621A/721A, 38 different sub-audible tone 
frequency selections are possible. 

With the use of the optional sub-audible tone en- 
coder/decoder (TSU-6) also allows for CTCSS (Tone 
Squeich) operations. When this option is activated the 
squelch of the SUB band will only open when the proper 
sub-audible tone is received. 


In Europe a 1750 Hz tone is used in transmit. Press and 
hold the TONE key to transmit the access tone, then press 
the PTT switch. 

In the United Kingdom a 1750 Hz tone burst at the beginn- 
ing of each transmission is used. Press the Tone key. 


Since use of this tone is required in the Europe and the 
United Kingdom, and 1750 Hz tone encoder is encluded as 
standard equipment. 


@ Tone Activation (TM-621A/721A) 

To activate the TONE function depress the TONE key. 
The T indicator will appear in the display to signify the tone 
has been activated. To turn the tone OFF press the TONE 
key again. 

Tone frequency selection 

1. Press the F key and then 
TONE/T.SEL key. 

The current tone fre- 
quency will be dis- 
played. 

2. Rotate the MAIN Tun- 
ing control or press the 
Microphone UP/DWN 
switches until the 00.0 Hz Sas ee 
desired tone frequency eee 
appears in the display. Note: ae potted available only 

3. To turn to the normal frequency display, press the 
TONE key, any one of the keys, or Microphone PTT 
switch. Or automatically release return after 5 
seconds of the selection. 


Tone Frequency 
167.9 He 


[74.9 He | 110.9 He | 173.8 He 
114.6 Hz | 179.9 Hz 


118.8 Hz 


5 SS Na a RN hi i re Py WHE ete oo Oe 


4-4-4. AUTOPATCH (U.S.A. version only) 


Some repeaters offer a service known as autopatch. This 
allows you -to dial a telephone number from your 
transceiver and carry out a telephone conversation, much 
like a car telephone, or cellular telephone. This function re- 
quires the use of a DTMF (Dual Tone Multi Frequency) pad. 
In addition to the normal 12 keys that are found on your 
telephone the MC-48B microphone also provides 4 addi- 
tional keys, A, B, C, and D. These keys are required by 
some repeater systerns for various control functions. You 
should check with the controi operator of your repeater to 
determine if their use is required. A chart is provided that 
lists the tones that are generated when you press each key. 
1. To activate the DTMF pad, press and hold the PTT 
switch. 
2. Now press the keys just as you would dial a telephone. 
3. The transceiver will remain keyed for about 2 seconds 
after you press each number, so you can release the PTT 
switch without unkeying the transceiver. 


Note: a en 
Some repeaters will re- 
quire a special sequence 
of keys to activate the 
Autopatch. Again you 
should check with the 
control operator of your 
repeater for this se- 
quence. 
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4-5. MEMORY 

4-5-1. Microprocessor memory back-up 

A lithium battery is contained in the transceiver to retain 
memory. Turning off the POWER switch, disconnecting the 
power cable, or a power failure will not erase the memory. 
The battery should last for approximately five years. When 
the battery discharges, an erroneous display may appear in 
the display. 

Lithium battery replacement should be performed by an 
authorized KENWOOD service facility; either your KENWOOD 
dealer, or the factory, since this unit contains CMOS type cir- 


cuitry. 
4-5-2. Microprocessor Initialization 


® initial state of the microprocessor from the factory. 


C2 ae a 
= 
ea 

car eae, (430 Te NUN Ten 


@ Microprocessor Initialization 

When you want to erase all programmed data, or if the 
display should show erroneous information, you should in- 
itialize (reset) the microprocessor using the following pro- 
cedure. 

1. Turn the POWER switch off. 

2. Press and hold the F key and turn on the POWER switch. 


3. Release the F key; the F indicator and Memory Channel 
Number ‘’O’’ will display for approximately 5 seconds 
after you release the keys. 


4-5-3. Memory Channel 

This transceiver provides 14 Memory Channels (0-9, A-d). 

In addition to serving as a normal memory channei some of 

the Memory Channels serve a dual purpose to specify other 

parameters. The functions of these Memory Channeis are 

described below. 

* Memory Channel 1 is used to store the frequency for the 
Priority Alert function. 

* Memory Channel A is used to store the lower limit for 
the Programmable Band Scan function. 

* Memory Channel b is used to store the upper limit for 
the Programmabie Band Scan function. 

* Memory Channel C and d are used to store odd spiit 
repeater data. 


4-5-4. Memory Contents 
Each Memory Channel is capable of storing; 


Tone ON/OFF 
SHIFT status____-| oO | x 
REVERSE ON/OFF SOO kee, 


4-5-5. Memory Entry 
Memory Entry must be done in MAIN band. 


GE SCAN Ce eee REV 
(UB 


Ooo ooo 
5 5 Oe p si 


‘ 
Sh FUT RR RG AHO. (-°N 
OC) OOo OO Oo Cer i 


\\ ey 


& Simplex/Normal SHIFT 
(M.ch 0~9, A and b) 

1. Press the VFO key to fey ee 
select the VFO mode. 

2. Select the desired operating 
frequency, offset, tone fre- 
quency, etc. (For example 
146.100 MHz + shift) 


3. Press the F key. The F in- 
dicator and the memory 
channel indicator will 
right. (For example ch 8.) 


4.Select the desired 


Memory Channel using 
the MAIN Tuning control 
or the microphone 
UP/DWN switches. 

Note: ———@_______ 
You must do this within 5 
seconds of pressing the F 
key, or the F indicator will 
turn off. If the indicator 
goes off, you must press 
the F key again. 


. Press the MR/M_ key 


within 5 seconds of selec- 
ting the Memory Channel. 
Noe. 
If the indicator goes off, 
you must press the F key 
again in order to complete 
the desired function. 


SL hated acti alt ties, ee 


After pressing the MR/M key the F indicator and the 
Memory Channel number will turn OFF, and the transceiver 
will return to the VFO mode. 


& Odd Split Channels 


a 


2: 


(M.ch C, and d) 

Press the VFO key to 
select the VFO mode. 
Select the desired receiv- 
ing frequency, Tone fre- 
quency, etc. (For example 
147.430 MHz) 
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Press the F key. The F in- 
dicator and the memory 
channel indicator will ap- 
pear. (For example 5 ch) 


. Select Memory Channel C 


or d using the MAIN Tun- 
ing control or the micro- 
phone UP/DWN switches. 
(For example ch d) 

Note: ———________—_ 
You must do this within 5 
seconds of pressing the F 
key, or the F indicator will 
turn off. If the indicator 
goes off, you must press 
the F key again. 


. Press the MR/M key within 


5 seconds of selecting 
Memory Channel C or d. 
Note: 
If the indicator goes off, 
you must press the F key 
again. 

After pressing the MR/M 
key the F indicator will re- 
main on and the Memory 
Channel number will turn 
off. 


. Within 5 second of press- 


ing the MR/M key, select 
the transmitting frequency 


using the MAIN Tuning 
control or the microphone 
UP/DWN_ switches. (For 
example 146.430 MHz) 


. Press the MR/M_ key 


within 5 seconds of selec- 
ting the transmitting fre- 
quency. The F_ indicator 
goes off signaling Split 
Memory Channel Entry is 
complete. 


. To confirm the contents of 


the Split Memory press 
the MR/M key and recall 
the desired channel (cord). 
The receiving frequency 
will appear in the display. 


. Press the REV key or 


microphone PTT switch. 
The transmitting frequency 
will appear in the display. 


@ CALL Channel (TM-721A only) 
i 


2 


Press the VFO key to 
select the VFO mode. 
Select the desired operating 
frequency, offset, tone fre- 
quency, etc. (For example 
146.520 MHz) 


. Press the F key. The F in- 


dicator and the memory 
Channel indicator will 
light. (For example ch d) 


. Press the CALL key within 


5 seconds of pressing the 
F key. The F indicator and 
the Memory Channel 
number will turn off. 


ao confirm the CATT: 


channel contents press 
the CALL key and select 
the Channel. 
The NEW CALL channel 
will appear. 


4-5-6. Memory Recall 
Please refer to Frequency Selection page 16. 


4-5-7. Memory Shift 

This feature copies memory channel or CALL channel data 
to the VFO. 

This will allow you to after these frequencies without 
changing the actual contents of the memory or CALL chan- 
nel. 


1. Press the F key. The F in- 
dicator and the memory 
channel indicator will ap- 
pear. (For example 
146.100 MHz CH. 8) 


2. Press the VFO key within 


5 seconds of pressing the = 
F key. 
Note: 


If the indicator goes off, 
you must press the F key 
again. 


The data is copied ot the 
VFO mdoe. 
Note: 

If an Odd split Memory Channel (C or d) is selected, only 
the receive data will be copied. 
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4-6. SCAN 


4-6-1. Scan Options 
The following scan options are available: 
PROGRAMMABLE BAND SCAN 
The Scan frequency range is determined by the frequen- 
cies stored in Memory Channels A and b. (VFO mode) 
BAND SCAN 
Scan proceeds over the entire band (VFO mode). 
MEMORY CHANNEL SCAN 
Scan proceeds thru those memory channels that actual- 
ly have data entered and have not been locked out. 
(Memory Channel Mode) 


4-6-2. PROGRAMMABLE BAND SCAN/BAND SCAN 


1. The lower scan limit must be stored in Memory channel A. 
The higher scan limit must be stored in Memory channel b. 
Caution: 
lf the frequency in Memory Channel A is equal to or 
greater than the frequency stored in Memory channel b 
scan will proceed over the entire band ‘‘BAND SCAN”’. 


(For the Memory Entry, refer to MEMORY ENTRY page 
23) 

. Press the VFO key to select the VFO mode. 

. Adjust the SQL control to the threshold point. 

. Select a VFO frequency between the two scan limits. 

. Press the SCAN key to initiate scan. The SCAN indicator 
will light as a visual reminder that the transceiver is 
scanning. 

6. Scan will begin in an upwards direction. You can reverse 

the direction by rotating the MAIN Tuning control 


oP Wh 
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counterclockwise, or by pressing the microphone 
UP/DWN switch. The scan step size depends upon the 
current step programming. 

7. Scan will stop whenever a signal is received (that ac- 
tivates the BUSY indicator) for a limited time. 

8. Press the PTT switch or the SCAN key to clear scann- 


ing. 


4-6-3. MEMORY CHANNEL SCAN 


1. Press the MR/M key to select the Memory Channel 
mode. 

2. Adjust the SQL control to the threshold point. 

3. Press the SCAN key to initiate scan. The SCAN indicator 
will light as a visual reminder that the transceiver is 
scanning. 

4. Scan will begin at the current memory channel and pro- 
ceed sequentially. i.e. M1M2-»Ms3 etc. 

5. Scan will stop whenever a signal is received (that ac- 
tivates the BUSY indicator) for a limited time. 

6. Press the PTT switch or the SCAN key to clear scann- 


ing. 


4-6-4. HOLD/RESUME programming 

The transceiver will stop on a busy channel. 

Scan will resume approximately 5 seconds afterwards 
even if the station is still present. 


4-6-5. Priority Alert 


Memory channel 1-will be checked at approximately 5 se- 
cond intervals to check for activity when this function is 
selected. 


T 


Enter the frequency that you wish to monitor in memory 
channel 1 of the MAIN BAND (See Memory Entry page 
7 a4 


. Adjust the SQL control to the threshold point. 
. Wit the TM-721A; Press the F key and then SHIFT/AL 


key. 

With the TM-721E; Press the AL key. 

“AL” indicator will appear on the LCD display. 

If the channel is busy, a beep will sound. 

0 EE 

1. If the audio confirmation function has been turned 
OFF, no beep will sound, even if Memory Channel 1 
is busy. 

2. During the period channel 1 is being monitored, only 
the beep will sound. 


. With the TM-721A; Press the F key and then SHIFT/AL 


key again. 
With the TM-721E; Press the AL key again. 
““AL’’ will disappear, disabling the Priority Alert func- 
tion. 


4-6-6. Memory Channel Lockout 

The Memory Channel Lockout function allows you to tem- 
porarily skip unwanted Memory Channels during Memory 
Channel Scan. 


de 


Press the MR/M key to select the Memory Channel 
mode. 


2. Select the Memory Channel that you wish to skip by us- 


ing the MAIN Tuning control or the microphone 
UP/DWN switches. 


. Press the F key and then 


Out ke Yee. ee UTE 


the SCAN/L.OUT key. py Foo eg ‘oa jie 


Whenever the F key is A 
pressed, the F_ indicator 

will turn ON. 

Note: 


You must complete the desired action within 5 seconds, 
or the F indicator will turn OFF. If the indicator goes off, 
you must press the F key again. 


A star (*) will appear to 
the left of the Memory 
Channel number. This in- 
dicates the Memory Chan- 
nel will be skipped during 
Memory Channel Scan 
operations. 


. Repeat steps 2 and 3 to lock out any other Memory 


Channels that you want to skip. 


. TO cancel the lockout, select the desired Memory Chan- 


nel as discribed in steps 1, 2, and 3 above. 
The star (*) will go out. The Memory Channel will now 
be scanned normally. 


5. BLOCK DIAGRAM and 


SCHEMATIC DIAGRAM 


Another sheet 
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6. MAINTENANCE 


6-1. GENERAL INFORMATION 


Your transceiver has been factory aligned and tested to 
specification before shipment. Under normal cir- 
cumstances the transceiver will operate in accordance with 
these operating instructions. All adjustable trimmers and 
coils in your transceiver were preset at the factory and 
should only be readjusted by a qualified technician with 
proper test equipment. 

Attempting service or alignment without factory authoriza- 
tion can void the transceiver’s warranty. 

When operated properly, the transceiver will provide many 
years of service without requiring realignment. The infor- 
mation in this section gives some general service pro- 
cedures which can be accomplished without sophisticated 
test equipment. 


6-2. SERVICE 


Should it ever become necessary to return the equipment 
to your dealer or service center for repair, pack it in its 
original box and packing, and include a full description of 
the problems involved. Also include your telephone 
number. You need not return accessory items unless 
directly related to the service problem. 

Caution: 
Do not pack the equipment in crushed newspapers for ship- 
ment. Extensive damage may result, during shipment. 
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Service note: 
Dear OM, if you desire to correspond on a technical or 
operational problem, please make your note short, com- 
plete, and to the point, and PLEASE make it readable. 
Please list: Model and Serial Number 

The problem you are having. 
Please give sufficient detail to diagnose. Information such 
as other equipment in the station, meter readings and 
anything else you feel might be useful in attempting 
diagnosis should be included. 


Notes: 

1. Record the Date of Purchase, Serial Number and Dealer 
from whom purchased. 

2. For your own information, retain a written record of any 
maintenance performed on the unit. 

3. When claiming warranty service, a photocopy of the bill 
of sale, or other proof of purchase showing the date of 
sale must accompany the radio. 


6-3. CLEANING 


The knobs, front panel and cabinet of the transceiver are 
likely to become soiled after extended use. The knobs 
should be removed from the transceiver and cleaned with a 
neutral soap and warm water. Use a neutral soap (no harsh 
chemicals) and a damp cloth to clean the cabinet and front 
panel. 


6-4. IN CASE OF DIFFICULTY 


The problems described in this table are failures caused, in general, by improper operation or connection of the transceiver, not by 
defective components. Examine and check according to the following table. 


Indicators do not light and no receiver 
noise is heard when the POWER switch is 
turned on. 


No sound from the speaker. No signal can 
be received. 


No transmitter output . 


Signals from the SUB band cannot be con- 
troled by VOL control. 


Weak signal cannot be received. 


Display is dark. 


No control works. 


Je es a 
. Power voltage is low. 


. The DIM key had been pressed. 
. LOCK is ON. 


Probable cause 


. Bad power cable or connections. 
. Blown power supply fuse. 


. Squelch is closed. 
. In the wrong position BALANCE key posi- 


tion. 


. With the TSU-6: (TM-721A only) CTCSS 


is Operating. 


. Microphone jack is not plugged in. 
. Poor antenna connection. 


. MUTE is ON. 
2. BALANCE key is switched to MAIN posi- 


tion. 


Corrective action 


. Check cables and connections. 
. Check for the cause of the blown fuse and 


replace the fuse. 


. Turn the SQL control counterclockwise. 
. Readjust the BALANCE key. 


. Press the F key and then MUTE/CTCSS 


key to turn off the CTCSS. 


. Plug jack in. 
. Connect antenna securely. 


. Press the MUTE key to clear MUTE. 
. Set the BALANCE key to center position. 


. Poor antenna connection. 


ihe 


Connect antenna securely. 


— 


1. Check voltage for 13.8 VDC +15%. 
De 


Press the F key and the LOW/DIM key. 


— 


. During A.B.C. operation, being exchanging 


the bands each other. 


tle 
Phe 


Set the Lock key to OFF position. 
See A.B.C. Page 18. 
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by turning the SUB Tuning control. 


Programmable band scan 
12.5 kHz VFO step. 


Memory cannot be backed up. 
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fails during 


Frequency of the sub band is not changed 


1. The frequency is that of the call channel. 


2. The frequency is that of the Memory Chan- 
nel, and all memories have the same con- 
tents. 


are 


1. The frequencies stored in Memory Chan- 


es nels A and/or b are not in 12.5 kHz step. 


Backup battery voltage is low. 


1. Press the BAND key, VFO key, and then 
BAND key again to change the contents of 
the SUB band to that of the VFO frequency. 

2. Press the BAND key, MR/M-key, and then 
enter the desired frequency to each 
memory channels. 

Then press the BAND key to return to SUB 
band. 


1. Make even the frequency steps. 


See Microprocessor memory back-up page 22. 


7. OPTIONAL ACCESSORIES 


7-1. ACCESSORIES 
| MA-4000 DUAL BAND ANTENNA 


yo 
6495 

H MC-60A MICROPHONE (8-pin) 

The zinc die-cast base provides high stability. 

The MC-60A is complete with PTT and LOCK 

switches, UP/DOWN switches, impedance selec- 

tor switch and a built-in pre-amplifier. 


& SP-40 COMPACT MOBILE 
SPEAKER (4 ohms) 


@ MC-48B AUTOPATCH UP/DOWN 
HAND MICROPHONE (8-pin) 


The MC-48B provides 16 autopatch tones. 
UP/DWN_ switches provide step frequency 
change, or initiate band scan in the appropriate 
direction, if held depressed momentarily. 


 MC-80 MICROPHONE (8-pin) 


The MC-80 is an omnidirectional electret con- 
denser microphone that is provided with 
UP/DOWN switches, volume adjustment for out- 
put level, PTT and LOCK switches, and a built-in 


pre-amplifier. re Ea 


@ SP-50B MOBILE SPEAKER (8 ohms) 
Compact and smart, -high quality external 
speaker provides flexibility of installation for 
maximum convenience. 


@ MC-55 MOBILE MICROPHONE (8-pin) 


The MC-55 provides UP/DOWN switches, LED 
display for switching transmit or receive, ad- 
justable microphone gain, automatic timeout cir- 
cuit (approx. 5 minutes) and many other func- 
tions. 


a ee 


@ MC-85 MICROPHONE (8-pin) 

The MC-85 is a unidirectional high-class electret 
condenser microphone provided with an output 
selector switch, audio level compensation cir- 
cuit, low cut filter, level meter, PTT and LOCK 
switches. 


@ SP-430 EXTERNAL SPEAKER 


The SP-430 is an attractive, compact external 
speaker. This low-distortion speaker provides 
clear reproduction of the high-quality audio ob- 
tained from the transceiver. 
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@ PS-430 DC POWER SUPPLY 


 SW-100B SWR/POWER METER 


Compact and lightweight SWR/POWER/VOLT 
meter cover 140~450 MHz in range of 150 W 
full scale for mobile use. 


@ PG-2N DC POWER CABLE 
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@ PS-50 HEAVY DUTY DC POWER 
SUPPLY 


@ SW-200B SWR/POWER METER 
(supplied with a coupler) 


Selectable peak-reading/RMS. SWR/POWER 
meters cover 140~450 MHz in range of 
0 ~20/200W, full scale for base station use. 


#@ MB-11 MOBILE MOUNTING 
BRACKET 


@ RC-10 REMOTE CONTROLLER 


The RC-10 Remote Controller provides the 
following functions. 
Direct entry of the desired Transmit/Receive 
Frequencies using the numeric keypad. 
. Transmit/Receive Frequency or Memory 
Channels up or down control. 
. 16-key autopatch operation. 
. Volume control 
. Squelch on or off control. 
. When connected to two transceivers allows 
duplex communications. 
For additional information, please refer to the In- 
struction Manual provided with the RC-10. 


7-2. CTCSS unit TSU-6 (TM-721A only) 
The use of the optional sub-audible tone decoder TSU-6 
allows for CTCSS (Tone squelch) operations. When this 
option is activated the squelch of the SUB band will only 
open when the proper sub-audible tone is received. 


7-2-1. Installation 


Caution: AT 
Before installation, be sure to disconnect the DC power 
cord, or damage may result to the transceiver or the unit. 


loosen_? 


1. Loosen the 2x2 _ side 
screws. 

2. Remove the 2. screws 
securing the Top cover. 

3. Remove the 2 screws 
securing the rear panel. 


loosen 
PSS 


4. Gently remove the top se Ea 
cover. Be sure not to | 
disconnect the wire to Cre TSU-6 
speaker. 


Fig. 2 ve Cushion (small) 


ZF 4h \ SP connecter 
ne 


ie 


5. Remove the backing from 
the cushion (small) that 
was provided the TSU-6 
and attach it to the back 
of the TSU-6. (Fig. 2) 

6. Attach the cable from 
TSU-6 as shown in the 
diagram. (Fig. 3) 

7. Remove the backing from 
the other side of the 


cushion and attach the 
TSU-6 to the transceiver. 

8. Route the wiring as shown 
in the diagram. (Fig. 4) 


OraC 


Fig. 4 


Chemical 
Genes condenser 
ew 


9. Replace the covers and tighten the screws to complete 


the installation. 


7-2-2. Operation 

1. Press the VFO key to 
select the VFO mode. 

2. Rotate the MAIN Tuning 
control, MHz key, or 
Microphone UP/DWN 


switches to select the 


desired frequency. 
(For example 146.520 
MHz) 

3. Press the F key and then 
TONE/T.SEL key. The cur- 
rent tone frequency will be 
displayed. 

Rotate the MAIN Tuning 


control or press the 


Microphone UP/DWN 
switches until the desired 
tone frequency appears in 
the display. 

4. Press the VFO key to 


return the VFO mode. 


. Press the BAND key to 


transfer the data to the 
SUB band. 

Note ————— 
The CTCSS function is ac- 


tive only in the SUB band. 
. Place the BALANCE con- 


trol in the dual receive 


position. 


. Slide the SUB SQL control 


to the threshold point. 


. Press the F key. The F in- 


dicator will light. 

Press the MUTE/CTCSS 
key within 5 seconds of 
pressing the F key. 

The “‘CTCSS indigatas 
will light. 


In combination with A.B.C. 


When used 
with A.B.C. 


in combination 
function, you 


can easily transmit (from the 
MAIN band) to the station 
that is using CTCSS. 

(Refer to page 18) 

Note: 


97.4 Hz is not available for decode. 
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7-3. REMOTE CONTROLLER RC-10 
7-3-1. Connection 


Ensure the transceiver and the RC-10 are turned OFF 
before making the connection. 


Connect to the connector B, 


Single Transceiver ee. a ae 
fe 


Transceiver 


To antenna 


a) 
ern Seas : 
——p 


Microphone connector 


To DC power 
supply (13.8 VDC) 


Transceiver B 


Two Transceivers 
Use the optional PG- 
4G extension cord 
for connection to the 
second transceiver. 


To antenna 


To DC power 


gata PAG 
Connector 8 4 (option) supply (13.8 VDC) 
\ 
~ Microphone connector 


Transceiver A 


To antenna 
8 : 1s 
ROS ©) > 
Te SS) To DC power 
\.___ Connector A ™ SS upply (13.8 VDC) 


— é £ 
=D =] Miertena connector 


Attach the ground 
lead to the _ front 
holes on the side of 
the transceivers us- 
ing the SEMS screws 
supplied with the 


SEMS screw 


Transceiver 


transceiver to reduce we z 
the possibility of 
alternator noise. 


terminals 


7-3-2. Reception 
1. Set the switches and controls as follows: 
POWER (VOL) control —: OFF (Fully counterclockwise) 
POWER switch of the DC power supply (Fixed Station) 
COTE 
MAIN SQL control : Fully counterclockwise 
LOCK switch OFF 


2. Set the RC-10 switches as the follows: 
VOL MAIN/RMT switch : MAIN 
Volume selection switch : minimum 


3. Turn on the DC power supply and then turn the 
transceiver ON. The display panels will indicate as 
shown below. 


TM-721A/721E RC-10 


4. Noise or a signal will be heard from the RC-10 speaker. 
Select the desired volume level with the volume selec- 
tion switch, on the side of the RC-10 handset. 

OS ot ee ee 
RC-10 receives only from TM-721A/721E MAIN band. 


5. Place the VOL MAIN/RMT switch to RMT. Noise or a 
signal can be heard from the TM-721A/721E speaker. 
Adjust the volume with the VOLUME &/¥ keys on the 
RC-10 handset. 
ee ee 
The VOL control of TM-721A/721E is not effective dur- 
ing RMT operation. 


6. Rotate the MAIN Tuning control and select an open 
channel. The RC-10 numeric keys may also be used to 
select a frequency. 

7. Turn the MAIN SQL control clockwise until the noise 
disappears and the BUSY indicator goes OFF (Threshold 
point) on the TM-721A/721E. 

8. Select the desired frequency, VOL, and MAIN/RMT 
position. 

0: ee 

Turn off the transceiver’s POWER switch before you turn 

off the power supply. 


7-3-3. Duplex operations with a single transceiver. 


Note: — 
It is impossible to operate duplex operations if the 
transceiver is operating as follows. 

1 Single Bander 

2tA.b CG. 


Example: 
1. To select a receive frequency in the MAIN Band, and a 
transmitter frequency in the SUB Band. 


eating rd it Sue 
obec eeee te ey 
meswen = 


TM-721A/721E RC-10 


2. Press the F key and then 1 key of the RC-10. 
Press the PTT switch to transmit. The LCD display of 
the RC-10 displays the transmitter frequency that is the 
SUB band frequency. 
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TM-721A/721E RC-10 


Note: 
The indicator of the RC-10 is not ON with single 
transceiver duplex operation. 


During the DUPLEX operation with a single transceiver, 
the LCD display of the transceiver indicates as follows: 


Receiver frequency Transmitter frequency 


vo Weert 
Be Bal 


/ 
S&RFE S 
MITTEE LLL UY snunuanacsaoeadacued 
1 3 5 rs 9 OVER { 315 7 9 OVER 


S meter RF meter 


3. To release Duplex operation, press the F key and then 1 
key of the RC-10 again. 

Note: 

1. The TONE frequency is selected in the MAIN band. 

2. During the DUPLEX operations, speaker output depends 
upon the following SQL conditions. 
SQL is closed: No signal or noise is heared. 
SQL is opened: The receiving signal or noise 

of the MAIN Band is heared. 
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SQL is controled by the MAIN SQL control of the 
transceiver. 

SQL can be controled by pressing the F key and then the 2 
key of the RC-10. 


7-3-4. Function Selection 


The various control functions of the RC-10 when used with 
the TM-721A/721E are as follows: 


Key operations Function 


F then 1 Control duplex operation with single transceiver 
(ON/OFF) 


SQL OFF/ON control 

Shift selection 

Reverse ON/OFF 

Tone frequency of the MAIN Band (ON /OFF) 
CTCSS ON/OFF 

Memory Channel Lock out (ON/OFF) 

Key Lock (RC-10 only) 


Duplex Operation with two transceivers ON/OFF 
F then VFO CALL Channel ON/OFF 
F then SCAN Exchange the MAIN band and SUB band data 


Refer to the RC-10 Instruction Manual for other operations. 


8. REFERENCE 


8-1. ANTENNA 

8-1-1. Fixed Station 

Various types of fixed station antennas are commercially 
available. Select your antenna according to available space 
and intended application. 

Transceiver performance depends largely on the type of 
antenna used. For fixed station operation there are ground 


Yagi antennas 


antenna 


Rotor control cable 


Ground plane 


plane antennas (omnidirectional) and Yagi antennas 
(unidirectional). The Yagi antenna is suitable for DX (Long 
distance) operation or communication with a specific par- 
ty. 


Antenna 


Tower 
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8-1-2. Mobile 

Various types of antennas for UHF/VHF mobile operation 
are available. Please consult your dealer for information on 
these antennas. 

Note: 
For gutter-mount installation, the antenna bracket must be 
grounded to the car body as shown in the accompanying 
diagram. Attach the antenna securely, referring to the anten- 
na installation instructions provided with the antenna.: 


Front fender Trunk lid system 


Installation for mobile operation 
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Antenna 


Antenna bracket 


Remove the paint from 
these areas to insure 
grounding to the car body. 


Pass through the 
rear window. 


i) 
Pass through the door 


fitting. The cable can be 
inserted easily if the door 
cushion is soft. Note that 
rain water may enter along 
the cable. 


Lift the trim plate and 
install the cable. 


Coax. cable routing 


8-2. MOBILE INSTALLATION HINTS 

8-2-1. Noise Reduction 

In motor vehicles, noise is generated by mainly the ignition 
system. Other sources of noise include the wiper and 
heater motors. 

It is imperative that some preventive measures be taken to 
reduce the noise to the lowest possible level. 


(a) Antenna location selection 
Since ignition noise is generated by the vehicles 
engine, the antenna must be installed as far from the 
engine as possible. 


(b) Bonding 

The component parts of motor vehicles, such as the 
engine, transmission, muffler system, accelerator, 
etc., are coupled to one another at DC and low fre- 
quencies, but are isolated at high frequencies. By con- 
necting these parts using heavy, braided ground 
straps, ignition noise can be reduced. This connection 
is called ‘‘bonding’’. 


{c) Use ignition suppressor cable or suppressor spark 
plugs 
Noise can be reduced by using spark plugs with inter- 
nal resistors, or resistive suppressor ignition cable. 


8-2-2. Battery capacity 

The power system of a motor vehicle is comprised of a bat- 

tery and an alternator (which generates power while the 

engine is running) to supply current to the various loads or 

to charge the battery. 

Since the transceiver draws high current during transmit, 

care should be exercised so the power system is not 

overloaded. When using the transciever, the following 

points should be observed from the viewpoint of battery 

maintenance: 

(a) Turn the transceiver OFF when the lights, heater, 
wipers and other high-draw accessories are used. 

(b) Avoid transceiver operation when the engine is not 
running. 

(c) If necessary, use an ammeter and/or a voltmeter to 
monitor battery condition. 
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9. TM-721A/721E SCHEMATIC DIAGRAM 
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